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lhe lea-ettle that pulled a\rain 


‘*There’s power in that steam,” thought young Jim Watt, 
as he watched his kettle’s dancing lid. ‘‘But how much is 
wasted!” 

Eight years later, in 1765, as the 29-year-cld inventor 
was walking of an afternoon in Glasgow Green, the solu- 
tion carne to him. 

Watt condensed the steam in a vessel distinct from the 
cylinder, a basic idea that transformed the clumsy and 
wasteful steam engine of that period into so potent a prime 
mover that it made the locomotive possible. 

It’s great to have an idea. It’s much more wonderful to 
make it work. That’s where we come in. 

Design engineers are constantly coming up with operat- 
ing mechanisms that involve pliable parts. These parts 
must combine exactly the right physical characteristics 
with continued dependability even under extremely ad- 
verse conditions. It’s a highly critical operationai area. 

Sirvene engineers have three great assets to offer you. 
The first is their unequalled experience in the highly spe- 
cialized field of pliable parts. The second is their develop- 


ment of whatever Sirvene compound is best adapted to 





the specific problems involved. The third is quantity pro- 
duction of laboratory high quality, assuring exact com- 
pliance with specifications. 

The time to let Sirvene engineers help you is while your 
new product is still on the drawing board. Given an 
important idea, you cannot afford to risk its invalidation 
by possible part failure. 

The monograph “‘ Engineering with Sirvene’’ belongs in 
your file and will be sent you free on request. Your cor- 
respondence is invited. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenve SIRVENE DIVISION Chicago 22, Illinois 
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SCIENTIFICALLY COMPOUNDED ELASTOMERS 











The reputation and performance of Ross In-iine Series Valves are so outstanding 
that imitations are constantly being attempted. Through constant improvements, 
the Ross In-line Series remains the leader and the envy of the trade. Here's why— 


“> Dependable—10 to 20 million main- 
tenance-free cycles, and many more tens of 
millions of life-cycles, are not uncommon. 


<P Speedy—split second operation; over- 
sized exhaust. 


“> Low current consumption for solenoid 
models—inrush of 1.2 amps @ 110/60. 


=> Positive seal—poppet construction; Hycar 
seats. 


Easy maintenance—only a few moving 
ports; can be disassembled without break- 
ing line connections — solenoids readily 
accessible. 


> Many modifications—vacuum, air, and 
liquid service; various pressures; available 
for AC or DC solenoids or air actuation with 
or without sequence timing; interchange- 
able heads. 


Write for full information on the Ross In-line Serces 


114 E. GOLDEN GATE AVENUE 
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Jeep almost complete- 
ly submerged. Can be 
operated in this posi- 
tion at about 9 miles 
per hour. Made by 
Willys-Overland Mo- 
tors, Inc., Toledo, 
Ohio, for the Armed 
Forces. 








Illustrated are two of the many 
types of capacitors and filters 
made by Aerovox Corporation, 
New Bedford, Mass.;an important 
capacitor supplier to both Electric 
Auto-lite and Glenn L. Martin. 
The unit above is the filter co- 
pacitor used in the generator 
regulator of the submersible jeep 
while the unit at the right is used 
in the pilotless bomber. 


2 


Generator regulator 
for the 24-volt system 
of the submersible 
Jeep. This is com- 
pletely waterproof 
and highly resistant to 
corrosion and fungi. 
Produced by The Elec- 
tric Auto-Lite Com- 
pany, Toledo, Ohio. 


Martin B-61 Matador 
pilotless bomber tak- 
ing off. Made by the 
Glenn L. Martin Com 
pany, Baltimore, Md 
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WHERE REQUIREMENTS ARE SEVERE, 
CALL REVERE 


The dramatic pictures on this page show two important 
special applications of Aerovox capacitors. One is the 
Martin B-61 Matador pilotless bomber. It contains an 
Aerovox capacitor, which has to withstand the terrific 
acceleration and speed of the craft. The other is the 
submersible Jeep. Its 24-volt electrical system is com- 
pletely waterproofed, and includes Aerovox filters and 
capacitors for suppression of radio interference. Revere 
not only supplied copper and brass strip for the capaci- 
tor cases, but collaborated closely in setting up specifica- 
tions, and in addition worked on a welding problem. In 
regard to the latter, an Aerovox Project Engineer wrote: 
“We have had much better welds.” . . . Revere is always 
glad to collaborate on problems concerning copper and 
its alloys, aluminum alloys, and electric welded steel 
tube. Call the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


- . . 
Mills: Baltimore, Md.; Chicago and Clinton, I/1.; Detrost, Micky 
Los Angeles and Riverside, fF New Bedford, Mass.; Rome, N. Y.— 
ales Offices in Principal Cities, Distributors te Ly 


SEE REVERE’S “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Can This 
Versatile 
Timer 
Switch 
Solve Your 
Problems ? 








The Mallory Interval Timer Switch can be readily of cams that actuate a multiple circuit switch. 
adapted to a wide variety of equipment requir- i ; " 
ing automatic control. Originally developed by lhe design of the sw itch lends itself to modifica- 
Mallory, it was the first timer switch which was tion. The number of cams can be varied. The 
email enough and dependable enough to make contour of the cams can be shaped to desired time 
today’s automatic clothes washers, dishwashers cycle programs of varying applications. Different 
and clothes driers possible. Its compactness and bussing arrangements can be incorporated to 
reliability may be the answer to economical con- accomplish numerous circuit combinations. 


trol for your automatic equipment. ii on a 
’ ‘ 1" The Mallory Timer Switch may be the answer to 


The Mallory Timer Switch is applicable wherever better, more dependable operation for one of your 
automatic, pre-determined, multiple-circuit products. Let us send you a copy of Technical 
selection is required in proper sequence on a re- Bulletin SF-9. It contains complete information 
petitive evele. Basically the switch consists of on how this switch can be applied to vour spe- 
a synchronous motor, cam shaft and a series cific problems. 


Expect more... Get more from MA LLO RY 


Special Switches, Television Tuners, Controls and Resistors 








"Rey € 

P.R.MALLORY & CO. Inc SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 


Metallurgical—Contacts* Special Metals and Ceramics * Welding Materials 





INDIANAPOLIS 6, INDIANA 
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When requesting further information from companies and organiza- 


tions mentioned in the items below, confusion can be avoided by 


ighlights 


referring to the issue of Product Engineering in which items appear. 





NONMETALLIC MATERIALS 


ELECTRICAL STEEL is being 
rolled to thicknesses of 0.00009 
in. on a test basis by the Arnold 
Engineering Co. , Chicago, Ili- 
nois. Production thicknesses of 
0.00025 to 0. 00033 in. are being 
wrapped on ceramic bobbins for 
use in computers and memory 
devices. The thin metal has a low eddy current loss 
allowing increased frequency to the radio and 
audio ranges. 


A HIGH DENSITY METAL comprised chiefly of 
tungsten has a specific gravity about 50 percent 
greater than lead. Metals Carbide Corp, Young- 
stown, Ohio, claims the metal resists the pene- 
tration of radioactive rays. The metal can also 
be used for static and dynamic balancing and other 
applications requring maximum weight in mini- 
mum space. 


A METHOD for reducing residual stresses de- 
veloped in aluminum alloy as a result of pre- 
cipitation hardness has been patented by High 
Duty Alloys Ltd. , England. British patent 683,088 
states that the parts are given a thermal shock 
treatment in a molten salt bath after quenching 
but prior to age hardening. 


INDICATIONS are that zirco- 
nium, a key metal inthe atomic 
energy program,will be in quan- 
tity production by years end. 
Westinghouse Electric Corpor- 
ation stated that industry is now 
forming and machining parts 
from zirconium ingcts as big as 
12 dia and weighing 500 lb. Its most important 
characteristic is its low absorbtion of neutrons. 


NEW COPPER-BASE ALLOY should relieve the 
scarce copper-beryllium market. A development 
of the Battelle Memorial Institute, the alloy is 
forecast for use as electrical contact springs, 
aircraft instruments and electrical equipment. 
Nickel, aluminum and silicon have been added 
to copper to form the new alloy. Its qualities are 
similar to those of copper-beryllium. 


A NEW ALUMINUM BRONZE known as brolium is 
claimed to have a high electrical conductivity and 
can be acid worked. Developed by Hickson Die- 
casting Pty. Ltd., Springvale, Australia, it is 
stated to have excellent physical properties when 
cast and is resistant to chemical corrosion. 


AN IRON-POWDER METAL has physical prop- 
erties comparable to SAE 1010, 1020 or 1030 
steels. It is a development of the Amplex Div, 
Chrysler Corp. Products are claimed to have two 
to three times the ductility of previous iron-pow- 
der products and can withstand pressures to 70,000 
psi. Because of ductility and strength, the Steel 
Oilite can be used for gears, cams and brackets 
which require forgings or bar stock for strength. 
The material can be plated, hardened by quench- 
ing, or carburized and hardened. 


METALLIC MATERIALS 


THE PROBLEM of chemical de- 
terioration of natural and syn- 
thetic rubber can be reduced by 
use of a new Dupont Elastomer. 
Chlorosulfonated polyethylene, 
called Hypalon, can be used for 
hose, tank linings, and other in- 
dustrialapplication needing re- 
silient material for handling chemicals. It is 
claimed to be resistant to strong acids and oxi- 
dizing agents at 75 F and can be blended wit.. 
other rubber to withstand temperatures to 200 F. 


THE EFFECT of various mixtures of methane-air 
and propane-air fuels under different temperat- 
ures and at constant pressures have been evalua- 
ted by the U.S. Bureau of Mines for the Depart- 
ment of Defense. The report should be helpful 
to designers of commercial equipment suchas gas 
turbines, furnaces, and other devices using natural 
gas mixtures. It lists the results that can be ex- 
pected, method of calculation used, and tabulates 
the temperatures of the flame at atmospheric 
pressure. 


DEVELOPED for use in radio, television, and oth- 
er electronic components is a fire-retardant lami- 
ed plastic insulation. G.E's chemical division, 


(continued on page 7) 
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THE ANSWER 


FOR BETTER LARGE STRAIGHT BEVEL GEARS 


This close-up of the sturdy tool slides on a Gleason 
No.- 24A Straight Bevel Generator shows the 
answer for improved production of large straight 
bevel gears. By setting the Coniflex® adjusting 
dials pictured, any desired length of tooth contact 
can be obtained. Manufacturers of steel mill and 
mining machinery, power shovels, and similar 
heavy-duty equipmentare using Coniflex gears, with 
tooth contact suited for the application, for easier 
assembly, smoother operation, and longer life. — 

Send us details of your large straight bevel gear 
applications. We will gladly show you how Coniflex 
gears, cut on the No. 24A, willimprove your results. 


Ce ee Be Bek ae 


1000 UNIVERSITY AVENUE - ROCHESTER 3, NEW. YORK 
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Pittsfield, Massachusetts, further claims the plas- 
tic insulation has a low moisture abgorbtion and 
high insulation resistance under humid conditions. 
The material is paper based, has a low one-mega- 
cycle power factor and will extinguish itself in one 
minute or less. 


HIGH TEMPERATURE OIL for 
use at temperatures of 500 F and 
A higher, light enough tobe fogged 
2) easily inautomatic lubricators, 
and providing high load-carry- 
ing protection has been devel- 
oped by E. F. Houghtonand Co, 
Philadelphia, Pa. It is claimed 
to have high resistance to heat breakdown, ex- 
ceptional lubricity, high stability, and reduced 
carbon buildup on bearings exposed to elevated 
temperatures. The lubricant combines molybde- 
num disulpide with a synthetic base and a pure 
low-carbon-content petroleum oil. 
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APPLYING PLASTIC COATING to steel pipe is 
being given serious consideration by the steel 
pipe makers. National Tube Div, U.S. Steel 
Corp, claims that once the cost factor is licked 
- plastic coated pipe costs about twice as much 
as steel pipe-it would have greater structural 
strength and offer the same protection against 
corrosion. Tests so far indicate a plastic coat- 
ing on steel will withstand higher temperatures 
than solid plastic. 


PROCESSES 


ORDINARY HOUSEHOLD 
power can be used toheat large 
aluminum ingots to working 
temperatures fifteen times 
faster than could be done ina 
conventional furnace. Alcoa 
Says the new technique of 60 
cycle induction heating should 
aid the production of big aircraft forgings and ex- 
trusions. A 7,700 lb ingot can be heated to 750 F 
in 50 min by using the specially designed electrical 
coil. The coil current induces a heavy current in 
the metal that heats it. Old method of heating re- 
quired 12 hours, 


TUNGSTEN CARBIDE MOLDS are being used to 
lengthen production runs, reduce downtime and 
increase production speeds. Carborundum Co, 
Niagara Falls, N. Y., have been using carbide 
equipped molds to produce grinding wheels. They 
report that tungsten carbide inserts provide an 
. average working life about 10 times that of other 
engineering materials. Cost of the tungsten car- 
bide molds are about 3 times that of steel but 
higher production offsets the cost. 
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DRAWING AND SPINNING of titanium is rapidly 
becoming commercial feasible. Worcester 
Pressed Steel Co., Worcester, Massachusetts, re- 
ports that pure titanium can be drawn on tools 
originally designed for deep drawing various cup- 
shaped parts from steel. Reductions of 38 percent 
were obtained on 0.078 in. sheet in one drawing 
operation. I-T-E Circuit Breaker Co, Philadelphia, 
Pa, claims that heating to about 1,600 F allows 
titanium to become sufficiently ductile to permit 
spinning. The wooden chuck must be protected 
against charring by a cover of aluminum and steel 
to dissipate tool heat. 


NICKEL PLATING on plastic 
without using electrolytic equip- 
ment has been developed and 
named Kanigan. The process, 
developed by General American 
Transportation Corp. , Chicago, 
Illinois, is claim ed to allow di- 
rect nickel plating tothe plastic, 
will not scale or peel, has no limit to the thickness 
of deposition and has zero porosity in the plated 
area regardless of shape or size of the piece to 
be plated. 


REMOVAL of foundry scale from castings can be 
done by introducing a lithium atmosphere into the 
furnace. Ford Motor Co. of Canada Ltd, reports 
the method reduces thickness and toughness of the 
scale on the casting surface. The vapor inhibits 
additional oxide formation on the castings and 
makes the scale relatively soft, thin, and flaky al- 
lowing easy, fast scale removal after heating of 
the casting. 


SHOT PEENING, long used to improve the fatigue 
life of highly stressed parts, can be used to reduce 
the porosity of die castings. American Wheel- 
abrator and Equipment Corp, Mishawaka, Ind, 
claims the porosity has been reduced in die cast 
parts subjected to pneumatic or hydraulic pres- 
sures when shot peened. 


COMPONENTS 


RECENT STUDIES indicate that 

a compound of aluminum and 

antimony has electrical proper- 

ties that couldbe used for tran- 

sistors, rectifiers, and other 

A electronic devices. Battelle 

(By Zea Memorial Institute made the 

study for Bradley Mining Co., 

San Francisco, and reports that the new semi- 

conductor material may be superior to germanium, 

and perhaps silicon, for military uses where oper- 
ation at high temperatures is required. 

(continued on page 9) 
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RUST 
RESISTANT 


LONG 
WEARING 
PROTECTION 
FOR IRON AND 
STEEL 


— PARLE CUMPOUNT 


Parco Compound, con- 
stantly improved over the 
past third of a century, 
now offers greatest effici- 
ency and economy in the 
protection of iron and steel against rust and corrosion. 


In addition to rust resistance, Parco Compound adds 
greatly to the attractive appearance of the treated 
parts. When it is combined with stains or oi!s, a very 
dark satin finish is produced. Treated metal may 


SINCE 1915—LEADER IN THE FIELD 


PARKER 


be waxed, or may be painted with excellent results. 


While efficiency and flexibility has increased, cost is 
still extremely low. Treatment with Parco Compound 
is quick, simple, uniform, completely dependable, 
The only limitation on size of parts treated is the size 
of the processing tanks, 


Parco Compound meets government specifications for 
military use, and is replacing cadmium and zinc in 
many civilian applications. 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off, 


PARKER RUST PROOF COMPANY 
2179 £&. Milwaukee Ave. 
Detroit 11, Michigan 


BONDERITE—corresion resistant paint base * BONDERITE and BONDERLUBE—ids in cold forming of metals » PARCO COMPOUND—rust resistant » PARCO LUBRITE—wear resistant for friction surfaces 
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CANNED MOTORS for driving 
hotwater circulating pumps for 
nuclear reactors are being dev- 
eloped by Westinghouse Electric 
Co. The squirrel-cage rotor is 
contained in a shrink-fit jac- 
ket of steel and it turns with- 
in a stator that is fully enclos- 
ed in stainless steel. The motor and pump are 
integral and must pass Navy shock and leakage 
tests. A small unit has been operating for 13,000 
hr under full load conditions. 





PLASTIC RESINS, dispersions and emulsions 
which tend to coagulate under conditions of tur- 
bulence canbe handled by a newdiaphragm pump. 
Pilot scale tests conducted by T. Shriverand Co, 
Inc, Harrison, N.J., claim the pump can be used 
for loading and unloading operations and intra 
plant distribution where coagulation might occur. 


A RECENT SURVEY indicates 
that 40 percent of the jobs per- 
formed by vacuum tubes in air- 
borne equipment can be replac- 
ed by germanium junction-type 
transistors. The Army Air 
Force predicts that such tran- 
sistors with components mini- 
aturized to match could cut airborne equipment 
1/5 in size and 1/4 in weight. 


NEW INTEGRAL HORSEPOWER MOTOR stand- 
ards, especially dealing with the frame size is 
slated for 1954 release by NEMA. Major change 
will be in reducing frame sizes, 3 hp into a 1 hp 
frame. This allows increased motor operating 
temperatures brought about by improvements in 
insulation and other motor materials. 


TESTING 


ADVANCE TESTING of mag- 
nesium for automotive parts has 
indicated that it has many ap- 
plications. Chrysler Corp, tests 
show magnesium alloy tobe only 
mildly effected by road salts, 
and chemically treated or coat- 
ed parts can be exposed to coo- 
lants and hydraulic fluids without ill effects. Yield 
and fatigue strength have been satisfactory on 
parts where tried; deflection being the governing 
factor for these applications because of magne- 
sium's low modulus. 


A POWERFULNEW INVESTIGATIVE tool for use 
by research or industrial physicist allows speedy 
identification and quantitative measurement of 
substances when they are present in the minute 
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proportion of only one part in a million or less. 
Bausch ahd Lomb Optical Co. claims that anew 
concept in 6pticS makes it possible todesign high 
dispersion spectrographs such as this of smaller 
size than previously possible. 


THE EFFECT OF VANADIUM upon the impact 
properties of steel has been tested by the Armour 
Research Foundation, Chicago, Il. Vanadium ap- 
peared to cause a slight hardness increase when 
present up to 0.06 percent. With more than 0.06 
percent the hardenability decreased considerably. 
Very little influence was noted on impact pro- 
perties unless the tempering was carried out in 
a range of secondary hardening to 1, 200 F. 


REDUCEDTESTING COSTS and 
better quality control results 
from use of an electronic metals 
comparator. The G.E. unit is 
designed to detect and indicate 
variations in hardness of metals 
by measuring differences in 
magnetic characteristics. The 
electronic unit of the tester includes a balancing 
network, an oscillator, and an indicator. The 
equipment operates from single-phase, 60 cycle, 
110 v a-c source. 


AN AUTOMATIC AIR and hydraulically actuated 
test stand for determining the physical character- 
istics of any seamed tubing up to 3 dia is a de- 
velopment of the Dommers Co, Wallingford, Conn. 
When connected to a 60-80 lb air supply, the tes- 
ter develops pressures to 100,000 lb. Operation 
is by solenoid, push button control after the test 
specimen is inserted between fitting anvils. 


A RESEARCH PROJECT to study the paths of 
transmission of noise and vibrations through the 
components of a scale-model reduction gear as- 
sembly is being done for the Bureau of Ships. This 
involves determining how the exciting force travels 
through gear wheels, bearings and shafts and is 
radiated as airborne noise by the housing and 
transmitted as vibration through the mounting 
structure. The use of models saves the cost of 
full-scale construction until the final design has 
been approved. 


EUROPEAN RESEARCH lab- 
oratories are being used by 
American Corporations in in- 
creasing numbers. Allis-Chal- 
mers has been using a Belgium 
laboratory for testing products 
from their Boston, Mass. trans- 
former division. It is claimed 
that research talent and facilities can be procured 
in Europe for a third to a half of what they cost 
in this country. 





LIGHTER, MORE RIGID CASTINGS 
MADE WITH DOW MAGNESIUM 


Production economies also offered 
by sand and permanent mold castings 





Lighter, yet more rigid castings! That’s the big 
advantage of magnesium in sand and permanent 


mold castings. 


By increasing section thickness and adding stiffen- 


ing ribs, greater rigidity is possible. And because of 


magnesium’s high strength to weight ratio, total 


weight can be cut. 


Magnesium also offers outstanding production ad- 
vantages. Chief among these is magnesium’s ex- 
cellent machinability. There are many instances 
where time saved in machining has lowered the 


cost of the finished part beyond that of any other 


metal. Cutting tools last longer; replacement 
costs and downtime for sharpening and resetting 


are reduced. 


Look, too, at the cost saving possible in handling. 
Magnesium’s lightness can cut the costs of shipping, 
from raw casting to finished product. In-plant 
materials handling costs can also be reduced 
appreciably when lighter castings are used. 

For further information on the advantages of mag- 
nesium, contact your nearest Dow sales office or 
write THE DOW CHEMICAL COMPANY, Magnesium 


Department, Midland, Michigan. 


you can depend on DOW MAGNESIUM 
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A faster way to select hetter clutch facings 


The test equipment shown above is the key to saving 


you time in getting the most efficient friction material 
for your particular wet clutch. 

Normally, finding the right material means installing 
experimental facings in test clutches until one is found 
that meets performance specifications. 

For the initial tests, there’s no way to escape this 
educated guesswork. Every clutch differs if only in 
details, and even minor differences can create entirely 
new facing problems. 

When you evaluate a few Armstrong facings in your 
clutch, however, field test results then can be compared 
with Armstrong’s laboratory data on these same com- 
pounds. From this comparison, experienced com- 
pounders establish the direction in which field-tested 
compounds must be modified to provide the torque 
and engagement This 


characteristics you specify. 


orderly, basic approach to compounding saves you the 
time of testing random “pinch of this and pinch of that” 
facing compounds. 

Relative torque and engagement characteristics for 
Armstrong's many cork compounds have been estab- 
lished under the standard, controlled conditions pro- 
vided by this equipment. Points of difference created 
by formulation changes are easily detected and cata- 
joged. This means that you have better assurance 
of selecting the most suitable facing material. 

For more information, write, outlining your prob- 
lem. Also reserve a copy of “Armstrong's Friction Ma- 
terials.” This manual is now in preparation. It will give 
you information of help with either your current or 
your “dream” clutch applications. Write Arm- 
strong Cork 
7205 Irvin 


Company, Industrial 


Street, 


Division, 


Lancaster, Pennsylvania. 


ARMSTRONG’S FRICTION MATERIALS 





Attractive in design and beautifully finished in polished 
brass*, this lockset has also been engineered for precise, 
but rugged, construction at minimum cost. This com- 
bination of properties, achieved largely by the use of 
ZINC Die Cast components—16 in all—has resulted in 
the sale of millions of the locksets for private resi- 
dences and large-scale housing developments through- 
out the U. S. and abroad. 


The plain fact of the matter is that no metal and 
method of production other than ZINC Die Casting 
could turn out the lockset parts (lower right) with 
equal properties at comparable cost. Thanks to the 
complexity of shape possible with ZINC Die Castings, 
one part is made to serve in place of several—with 
impressive savings in both machining and assembling 
Close tolerances, as cast, insure perfect fit of mating 
parts, and the inherent strength of ZINC provides the 
dependability so important in this type of product. 


In selecting a die casting alloy there are many factors 
—both physical and mechanical—to be considered in 
addition to the base price of the 
metal. Ask any commercial die 
caster about the advantages of 
ZINC Die Castings—or write to us. 


*Also available in polished chrome, or 
in satin brass, bronze or chrome. 


The New Jersey Zinc Company 
160 Front St., New York 38, N.Y. 


Send for 


your copy FOR DIE CASTING ALLOYS 





" The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (unorm coci 
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Is there ONE chain that best meets 
your drive or conveyor problem? 





Demonstrating its flexibil- 
ity, Link-Belt Universal Car- 
rier chain forms multi-plane 
conveyor at J. S. Turner 
White Metal Co., New Bruns- 
wick, N. J]. Conveyor travels complete 
cycle in transporting collapsible metal 
tubes from first floor loading. through second 
floor annealing oven, and return to first floor. 














ae aT, 
‘Gulls sak 








You'll find the answer in Typical chains from the complete LINK-BELT line 
LINK-BELT’s complete chain line... 


a size and type for every job 
The application shown above is an example of how you can 


select the one chain best suited for a particular need from Class 400 Pintle Chain 
the complete Link-Belt line. And each chain is engineered to lass combinati Closed end design 

, er ~— popular, dura keeps out dirt, makes 
provide more efficient service at lower cost than so-called ble, low cost design for excellent service medi 
general purpose chain elev ators, conveyors m for drives, cievators, 


ry ivevor 
Whatever your requirements you are assured of the 


right chain for the job when you rely on Link-Belt. And, 
remember—a chain bearing the Link-Belt double >——< 
arrow is your guarantee of longer chain life. 

For information on the complete Link-Belt chain line, 


see the Link-Belt representative near you. He has the answers Cie 06 teatied wil 


for efficient, low-cost drive and conveying chain performance chain with offset side nk-Belt Precision Steel 
bars tor heavy drive ~ er ¢ ‘ee stan 


service it moderate pitch, for high-spee 


BELT — — 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar 
Pa., Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle 


) istralia) ) , Fa 
CHAINS AND SPROCKETS Fret, Ne ee foores ead Discibvoron ia Princigal Csies. ta.wnt 


13,18!1-8 
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Another new development using 


B. FE. Goodrich Chemical :-- =+-:-: 





Bellows for Piasecki HUP helicopter molded by Surgical Rubber Co., Norristown, Pa. 
B. F. Goodrich Chemical Company supplies the Hycar rubber only. 


‘copter crews like 
Hycar “umbrella”! 


[* at sea isn’t always smooth- 
going for these HUP helicop- 
ters. They operate under all sorts 
of weather and service conditions— 
must have unique parts and devices 
to help keep ‘em flying efficiently. 

One of these important devices 
is a rotor spinner bellows made of 
Hycar rubber. It operates with the 
propeller pitch control link—flexes 
and twists as the rotor blade angles 
change— shields the rotor head con- 
trols from rain and salt spray. Acts 


GEON polyviny! materials ¢ 
14 


HYCAR American rubber « 


like an umbrella! 


Naturally, Hycar rubber isan ideal 
material fora job like this. For Hycar 
has great resiliency and strength, 
plus extreme resistance to heat and 
cold, aging, abrasion, gas, oil and 
many chemicals. In this bellows, 
Hycar meets military specifications 
MIL-R-6855, Class I and II. 


One of the many Hycar rubber 
compounds may answer a problem 
for you—help you develop or im- 
prove more saleable products. For 


GOOD-RITE chemicals and plasticizers «¢ 


information, please write Dept. 
HT-3, B. F. Goodrich Chemical Co., 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Hycar 


ui fal 


HARMON colors 
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UNIFORMITY 



































TEST CHAINS 


Link-Belt's closer heat-treat con- 
trol—coupled with rigid testing 
and thorough inspection—is your 
assurance of uniformity. 


Closer heat treat control means 
longer roller chain life! 


But it’s only one of many engineering 
extras you get from LINK-BELT 


jem long-life record of Link-Belt Precision Steel Roller 


Chain is based on more than closer heat treat contri 


dI. 


Consider such extra-wear features as shot-peened rollers and 


lock-type bushings. They're further assurance of Link-Belt’s 


built-in extra life. 


Link-Belt Roller Chain is available in single or multiple 


widths, 3g” through 3” pitch. Double pitch, 1 


For all the facts, call the Link-Belt office near you today, 
write for Data Book No. 2457. 


LINK<©;BELT 


ROLLER CHAIN & SPROCKETS 


” through 3”. 


” 


or 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., 


Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle, Toron 
Springs (South Africa), Sydney (Australia). Sales Offices, Factory Branch Sto 
and Distributors in Principal Cities. 3 
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to, 
res 


Don’t overlook 
these other 
LINK-BELT extras 


Shot-peened rollers have ex 
tra fatigue life for higher 
speeds, heavier loads. 





Couple, uncouple multiple- 
width chains easily. 





No partial 

bearing here 
bushing fits 
securely 


Lock-type bushings assure 
free articulation. 
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Target Plane Completely ESNA-Fastened 


TAIL SECTION 
ASSEMBLY 








Medel 0G19D — KD2R3 


SS CATAPULT 


FITTINGS 


Pilotless, radio-controlled target plane of the 

200-knot class manufactured by Radioplane 

Company of Van Nuys, California. 12’ 3” 

long with a wing span of 1142’ and used by 

the Armed Services for gunnery practice, it 

climbs at the rate of 3000 feet per minute, er tau Seals ae 
performs evasive maneuvers in response to ee i PROP HUB rae 
remote controls and parachutes back to earth NUTS ( 

for recovery. 


Specified on every structural bolt, 
AN-approved Elastic Stop Nuts 
hold tight against stress and vibration 
... assure simplified field maintenance. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Dept. N 20-21, 2330 Vauxhall Road, Union, New Jersey 


HICH ANCHOR HIGH SPLINE CLINCH GANG NYLON 
TENSILE TEMPERATURE , » CHANNEL car 


Only ESNA manufactures a complete tine of all types and sizes of Self-Locking Nuts. 
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Lattitude 7 Lon quitidle 
Aziuuth, a Anole? 


-soThey Count on this Counter 
to tell exactly 





Everyone Can Count on 


VEEDER-ROOT 


Aerial navigators and bombardiers count on Veeder-Root to help you, 


rely on the figures that keep turn- to the utmost limits of ability . 
ing up on this Veeder-Root Counter, and of available capacity. Write: 


specially designed for the Armed 
Forces. And if you need to know VEEDER-ROOT INCORPORATED 


“The Name That Counts” 
exactly where you are, with any HARTFORD 2, CONN. 


product or mechanism that’s Chicago 6, Ill. » New York 19 « Greenville, S. C. 
: Montreal 2, Canada + Dundee, Scotland 
vital to Defense, then you can 


=~ 


Offices and agents in principal cities 


| Counts Leerything on Earth 
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Theyve got 


Take a look at what’s behind this nameplate 
and you'll see a motor that has what it takes 
to give service “beyond the call of duty.” 


HOOVER 


( MOTOR 


p 


Heavy Duty 


Electric Motors 


PRECISION—woven into every foot of wiring, 
fitted into every moving part—gives Hoover 
motors the stamina to stand up under the 
grind of continuous operating cycles—to take 
the punishment of frequent starts and stops. 

“Torture the truth” out of a Hoover—over- 
load it, abuse it, give it every test, under every 





PRODUCTION 
FOR HOME 
AND FOR DEFENSE 


Week in and week out Hoover 

is producing a very substantial 

volume of essential materials 
for the Armed Forces. 











phase motors up to 5 h.p 


adverse condition you might expect to be re- 
quired of your motor driven equipment—and 
it comes up asking for more. 

That’s why Hoovers so seldom need service. 
But when service is needed it’s ready wherever 
the motor is. Hoover’s own service agency 
system is world-wide. 


Totally enclosed Hoover motors are 
made in a wide range of standard 
NEMA frame sizes, vertical and hori- 
zontal face mounted types. The same 
quality construction in a’ full line of 


open types of capacitor and poly- 








New Totally Enclosed Motor 


Trouble sealed out. Fully enclosed construction 
defies moisture, dust, oil and abrasive grit. 


1 Cooling fins rapidly dissi- 
pate heat by convection and conduction as air is blown 
at high velocity—and without obstruction—over the 


nieliel Meigelul—e 


2 folsMoliol 2 imei Mello Mel em@meh 2eh 2 
= ‘4 

No blind passages to collect it. Easier to clean and 

keep clean even in wet or oily locations 

3 External 


delet thi a-slehalele) aeliels 


Telatmels 
lala ol t-teMislelic @iaelsBel-t-0 delelt-lek, 


ge iMismmete)oliiaelile ME delat tela- Meh aaleli 


4 


vision for easy in-service relubrication to assure long 
life. Shielding prevents entry of foreign particles 


Ample grease reservoits give protection of an extra seal 


5 are individually tested (not. just spot 
checked) both before and after assembly. They are 
solidly braced with a high-grade baked varnish. 
Stator slots are lined with cellulose acetate paper that 
effectively resists high-voltage breakdown. 


6 ‘ is pre- 
cision balanced to assure smooth, quiet, vibrationless 
operation. Runs free .and cool—no lag, no drag 
Accurately skewed rotor slots and close machining 
tolerances makes a motor that runs quietly and with 


niform torques 





sai, Sindee diieiaiaiaatie teiiall 





7 on single phase motors is mounted in 
olor, Miele) tigeMlslie)i-lalle MES tigeMaeluilslelail tse 


8 laleeh a Mmieliel es; 


have more horsepower per pound and per cubic-inch 


of space. Ribs not only give extra cooling surface but 


give unusual! strength to frame. 
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THE HOOVER COMPANY 
KINGSTON-CONLEY DIVISION 

76 BROOK AVENUE 

NORTH PLAINFIELD, NEW JERSEY 


1 WOULD LIKE to know more about Hoover Motors for use in 


COMPANY 
ADDRESS 


ZONE STATE 





(type of machinery) 


For Greater Design Flexibility... 








\ 


sy 


il 


Write for your copy of the Here, embossed aluminum refrigerator evaporators are 


new 24-page “Catalog of anodized on Reynolds modern equipment to assure maxi- 
Facilities.” Get full de- 
tails on the tremendous : Tt? : 
production facilities of tion, long lasting attractive appearance and economy 


Reynolds Aluminum Fab- Majority of finishing operations at Reynolds are per- 


mum strength, corrosion resistance, rapid heat conduc- 


ricating Service. formed on automatic equipment to provide constant high 
quality finishes. 


REYNOLDS ALUMINUM 


BLANKING - EMBOSSING +» STAMPING - DRAWING - RIVETING - FORMING 
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..»Depend on Reynolds for 





QUALITY FINISHES 
ON ALUMINUM PARTS 
PRODUCED TO YOUR SPECIFICATIONS 


Mechanical - Chemical - Electrolytic - Organic 


Reynolds Aluminum Fabricating Service offers 
excellent facilities for plain anodizing, color 
anodizing, alodizing, buffing, washing, degreas- 
ing, painting, oven-drying, infra-red baking 
and other finishing operations. Reynolds also 
offers you the advantages of years of experi- 
ence with many finishing processes and mate- 
rials that increase the natural corrosion resist- 
ance, increase abrasion resistance and augment 
the natural attractiveness of aluminum. 
Whether your parts require mechanical, 
chemical, electrolytic, organic or other special- 
ized finishes, the design and engineering assist- 
ance offered by Reynolds Aluminum Fabricat- 
ing Service assures fast, economical, efficient 
service on your finishing needs. Reynolds ex- 
perience and facilities also offer you the oppor- 
tunity for greater variety of flexibility in your 
design ideas—along with the assurance of turn- 
ing these ideas into high quality finished parts. 
Remember—Reynolds design and engineer- 
ing service, experience, facilities and quality 
control from mine to finished product are im- 
portant advantages that you can count on in 
other operations, too. For full details, call your 
Reynolds office listed under “Aluminum” in 
your classified telephone directory or write 
Reynolds Aluminum Fabricating Service, 2051 
South Ninth Street, Louisville 1, Kentucky. 


Photograph shows 
step in buffing oper- 
ation of aluminum 
deep well cookers 
produced by Rey- 
nolds Aluminum Fab- 
ricating Service fora 
range manufacturer. 





Alodize system in a 
Reynolds plant used 
for alodizing contin- 
vous coils of alumi- 
num which are later 
shipped as coils or 
cut and shipped as 
flat sheet. 





Anodized aluminum 
washer and dryer 
tubs like these are 
produced to manu- 
facturers’ specifica- 
tions by Reynolds 
Aluminum Fabricat- 
ing Service. 


Be sure to see “Mister Peepers” every Sunday night, 7:30 EST, NBC-TV; hear ‘Fibber McGee and Molly” every Tuesday night, 9:30 EST & PST, NBC. 


FABRICATING SERVICE@ 


ROLL SHAPING- TUBE BENDING-WELDING~- BRAZING - FINISHING 
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Design people find Raybestos-Manhattan 
engineering service helpful on problems involv- 
ing Ashestos, Rubber, Sintered Metal and Teflon” Products 


— = oe 
es ae 


Bes 
ss 
PO in Noe 
= ee eee 


Friction Materials 


The friction materials pictured here are only specimens 
of the many different woven, molded and sintered 
metal parts manufactured by Raybestos-Manhattan. 
The complete line includes innumerable shapes and 
sizes and covers a wide range of compositions, friction 
values and characteristics. What is your friction mate- 
rial problem? Does it involve an office appliance, an 
automotive vehicle, a tank, a train? Whatever it may 
be, R/M has a friction material: engineered to meet 
your specified requirements. 


*Du Pont trade-mark for its tetrafluoroethylene resin 


a 

Mechanical Rubber Products 
If you need engineered molded parts of natural or 
synthetic rubber or silicone, R/M can mass-produce 
them in any size or shape to meet your product speci- 
fications. Manhattan rubber parts are compounded 
for long life and trouble-free service under extreme 
temperature, atmospheric, or other operating con- 
ditions. R/M_ gives you custom-engineering on 
molded, cut and extruded parts for the toughest 
requirements of use. Manhattan Engineered Rubber 
Parts reduce costs and increase product performance. 
They are backed by 60 years of experience and in- 
genuity in rubber manufacturing. 





Brake Blocks, Linings Fan Belts and Mechanical Packing Abrasive and 
and Clutch Facings Radiator Hose and Gaskets 


Diamond Wheels 


Industrial Industrial and Conveyor 
Drive Belts Automotive Hose Belts 


Rubber Lined and 
Covered Equipment 


SPECIALISTS IN ASBESTOS, RUBBER, SINTERED METAL 


9? 


22 Product Engineering — May, 1953 





To better serve you PROMPTLY. . So that R/M sales, research, engineering 
and production can best coordinate to handle your problems . . . and so that we can serve 
you with least delay . . . please wire, phone or write the division listed under the product 
in which you are interested. 


MECHANICAL 
RUBBER PRODUCTS 


Manhattan Rubber Division 
Roybestos-Manhattan, Inc. 
Passaic, NJ. 
Gregory 3-2000 





PACKINGS, GASKETS, 
ASBESTOS TEXTILES 
AND TEFLON PRODUCTS 


Packing Division or 
Asbestos Textile Division 
Roybestos-Manhattan, Inc. 
Manheim, Pa. 
Manheim 5-2211 





FRICTION 
MATERIALS 


Equipment Sales Division 
Raybestos-Manhottan, Inc. 


Packings, Gaskets 1010 Nerve taoray 
Asbestos Textiles and Teflon’ Products ee 


Shown above are three in R/M’s versatile line of 

packings. R/M K-68* is an outstanding neoprene 

compressed asbestos ‘sheet packing for hot oils, re- 

frigeration, etc. R/M versi-pak® is a highly versatile RAYBESTOS-MANHATTAN, INC. 
plastic packing for chemicals and other fluids. R/M 

V-Flex® Rings are automatic sealing packings for FACTORIES: Passaic, N.J. * Neenah, Wis. * Manheim, Pa. 
pumps, presses, valves, hydraulic cylinders and other ror. ee gel ; Rewtnmen ay Shera 
equipment. Together, they're examples of the trouble- 

free service you get when you turn to R/M, America’s 

largest maker of packings, gaskets and asbestos textiles. 








Manufacturers of Mechanical Rub- 
ber Products + Packings * Brake 
Linings * Brake Blocks + Clutch 
Facings « Sintered Metal Products 
Fan Belts * Radiator Hose * Rubber 


Rubber Covered Sintered Metal Asbestos Tefion Tape, Packings, Covered Equipment ° Asbestos 
Rolls Friction Elements Textiles Sheets, Rods, Tubes Textiles . Teflon Products 


AND TEFLON PRODUCTS BE tovinssc "™" “™*** 
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REALLY DELIVERS 1S MORE SERVICE...LESS SERVICING 
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eeemore service 


really delivers is 


eceless servicing 


“We can’t afford equipment breakdowns. We manu- 
facture ice cream making machinery and operate franchise 
stores throughout the country. Store operators know very 
litth: about maintenance. We must select equipment that assures 
trouble-free performance with minimum maintenance. That's 
what Life-Lines give us. That’s why we standardize on them.” 

The above statement by the chief engineer of an eastern 
manufacturing plant tells the Life-Line story best. Summed up 
it means more service, less servicing, with Life-Lines, 


Take the Life-Linestarter, for example. Contacts last 
longer because exclusive “De-ion®” arc extinction snuffs out 
arcs fast... reduces contact pitting. Simple seesaw balance of 
clapper prevents accidental opening; kickout spring prevents 
accidental closing. Compare with any other starter and see 
why Life-Linestarters offer more service with less servicing. 


The Life-Line motor’s advance design completely elimi- 
nates periodic lubrication. Pre-lubricated factory-sealed ball 
bearings need no greasing attention. Further, steel construc- 
tion cuts breakage from rough usage. Superior insulation and 
winding techniques lengthen electrical life. On-the-job reports 
of a half million Life-Lines show why you get more service 
with less servicing. 

It costs no more to get Life-Line performance. Ask your 
Westinghouse representative for details or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Penna. 


J-21684-A 


bed c 


“ 
~ 


Westinghouse 


you can 6E SURE...i¢ is Ci 











MOTOR 

Needs no lubrication. Pre-lubricated fa<tory- 
sealed bearings eliminate troubles due to 
under or overlubrication, dust and dirt. 








Cuts winding burnouts. Pear-shaped slot 
design eliminates pockets. No corner 
voids remain to collect dirt, moisture. 














Product Engineering — May, 1953 





STARTER 


Never Jams. No sliding 
surfaces to wear—no 
sticking—no jamming-— 
nothing to wear or re- 
place. 








wa 





Never needs filing. Silver-to-silver contacts 
eliminate filing. Discolored silver main- 
tains high conductivity. 





Sealed-in GRAPHITAR bearings make possible 


this amazing new centrifugal pump... the Magnaflow 


The new Magnaflow, developed by the Magnaflow Pump Corp. of New York 
City, N. Y., and incorporating two Graphitar bearings, is essentially an electric 
motor built around a rotor supported by these bearings. The Magnaflow can 
pump almost any liquid, and the liquid itself is the only lubricant for the 
Graphitar bearings. Because it is so compact and lightweight, the Magnaflow 
can be connected into the line just about anywhere. It needs no base. It has no 
seals or stuffing boxes, but it is leakproof and requires no oiling. In many respects, 
the new Magnaflow is one of the simplest, most efficient pumps yet developed and 


the Graphitar bearings are vital to its efficient operation. 


Goe- 
THE UNITED STATES 


Product Engineering — May, 1953 





GRAPHITAR 


a carbon graphite engineering 
material for seals, bearings and many 


other specialty parts 


Graphitar saves critical metals like steel, copper and aluminum and 


always does a better job than the material it replaces. 
Graphitar is self-lubricating. 
Graphitar, being chemically inert, is unaffected by acids. 


Graphitar is lighter than magnesium yet mechanically strong and 


durable and highly resistant to wear. 


Graphitar is practically unaffected by high speeds, high altitudes or 


temperature extremes. 


Write today for complete information and our Graphitar catalog. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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When SCHATZ 


can save you up 


The oldest, largest manufacturer of “Commercial” ball bearings 


(0 


Why pay for unneeded precision 


In many applications where speeds and loads are 
moderate, you don’t need a precision bearing. When 
this is the case, Schatz “Commercial” Ball Bearings 
can cut your costs by as much as 85%—without any 
sacrifice in operating efficiency. 

Why are savings like this possible? Because 
“Commercial” Ball Bearings are designed to wider 
tolerances than precision bearings...because they are 
available unground, partially-ground, or fully- 
ground. And, because, in almost all cases, cages are 
not used, 

If you have an application where speeds and loads 
are moderate, it will pay you to look into Schatz 
“Commercial” Ball Bearings. To learn how you may 
save, write for literature described below. 


THE SCHATZ MANUFACTURING COMPANY 
6758 Fairview Avenue, Poughkeepsie, New York 


Technical literature available: 
Schatz Catalog 11 contains drawings and specifications of Schatz Ball Bearings. 


Technical Bulletin tells how to determine proper type and size “Commercial” Ball 
Bearing for various speeds and loads. 


Nylon Bearing Parts discusses advantages of nylon parts in “Commercial” bearings. 


28 


ball bearings? 


Schatz Commercial” Bearings 
used on these products 
Dishwashers * Outboard motors 
Automobile steering mechanisms 
Elevators « Box machinery 
Office equipment 
Flexible shafts «> Lawn mowers 
. Masonry cutting equipment 
Textile machinery * Farm equipment 
Laundry equipment 


What about your product? 


SCHATZ _ 
Gommercial — 
BALL BEARINGS 
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ake a good look at this bearing 


(IT MAY SAVE YOU MONEY) 


NOW ...See how it has cut costs for others 


A maker of home workshop equipment saved. 
He pressed this cost-cutting bearing into a die-cast 
housing and produced a more compact product at 
lower cost. Complicated bearing housings and shaft 
production were eliminated. 
An assembly of idler pulleys was simplified by 
pressing a formed steel pulley on the outer ring and 
mounting it on the shaft in the machine frame. 
And in a space ventilating and heating unit a 
single shafted bearing replaced two bearings and a 
shaft. 

These are only a few of the many ways manufac- 
turers have put these design features to work. Perhaps 





you, too, can eliminate the time and expense required 
for boring parallel housings for two bearings and 


manufacturing separate shafts. ad ] 
Federal engineers will be glad to help you adapt e era 


this versatile bearing to your particular needs. Write, Ball Bearings 
wire or phone for full details. ' 


The Federal Bearings Co., Inc., Poughkeepsie, N. Y. 


One of America’s leading 





ball bearing manufacturers 
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Standard AP drip-proof motor with special 
long shaft extension. Standard features in- 
clude double shielded ball bearings and all 
cast-iron frame. 


Send for Free Engineering Literature 


Motors ] Reduced-voltage Starters 14B7215 
([) Handy Guide to Motor Selection 51B6052 
[_] Squirrel-Cage Motors 51B6210 


Control 0 gary | Guide to Texrope Drives 20B6051 
[] Across-the-line Starters... --0-.--14B7132 (| Vari-Pitch Drive Engineering Data... 20B7499 


Texrope Drives 


COMPLETE SERVICE /'0”” power line to machine 


Transformers | Motor Motors tf Texrope 
Control Drives 
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Special 36-volt de motor built for large 
lift truck manufacturer. Weight and size 
were kept to a minimum while torque and 
power consumption curves were tailored to 
fit the special requirements of battery 
operation. 


Wi KG 1 Help on vour 


SPECIAL MOTOR PROBLEMS 


| pene YOUR SPECIAL MOTOR PROBLEMS TO ALLIS- 
CHALMERS, Whether your problem involves space re- 
strictions, e'ectrical characteristics, enclosures, performance 
curves or any other design feature, Allis-Chalmers engi- 
neers will help you. They know the problems of the 
design engineer intimately because Allis-Chalmers designs 
and manufactures control, drives and many types of ma- 
chines in its own plants. 


Modern Testing Facilities — You can be sure that an 
Allis-Chalmers special motor will deliver the performance 
designed into it. Every special design is tested in one of 
the most modern motor laboratories in the industry. Com- 
plete tests are run on both pilot and production units. 


Nation-wide Service — Almost 100 Allis-Chalmers 
Certified Service Shops, located in every major industrial 
area in the country, are equipped to give prompt, factory 
approved service on any Allis-Chalmers motor you put on 
your equipment. In cases where special motors are used, 
the Certified Service Shop has access to factory data and 
uses only factory approved parts and procedures. You don’t 
need to worry about service when you use an Allis-Chal- 
mers special motor. 

When your machines require special motors, call in the 
Allis-Chalmers representative early in the planning stage. 
He may be able to make valuable suggestions, Call your 
nearby Allis-Chalmers District Office or write Allis-Chal- 
mers, Milwaukee 1, Wisconsin, A-3966 


Texrope ond Vori-Pitch ore Allis-Cholmers trademorks. 


ALLIS-CHALMERS 
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8/59 DIA. 


Coes cn economical seal fer het ot 


When the 


above was made of treated paper, dealers re- 


automobile oil pump gasket shown 


ported excessive failures. The engine heat vola- 
tilized some of the gasket’s binder and made the 
gasket dry out, shrink, and leak. 

This manufacturer solved his gasket problem 
by switching to an entirely new kind of fiber 
gasketing —Armstrong’s Accopac". This new ma- 
terial has a rubber binder that’s non-extractable 
and non-volatile. Accopac can’t dry out, shrink, 
or crack in service. 

Fibers locked in rubber. Each fiber in an Ac- 
copac sheet is covered with a coating of latex 
before the sheet is formed. The fibers are com- 
pletely locked in rubber. That’s why Accopac 
isn't noticeably affected by humidity changes 

why you can store Accopac gaskets for 
months and still have them fit and seal perfectly. 


Compressibility, crush resistance. Finely 
ground cork particles give Accopac high, uniform 
compressibility. Even on a light stamped metal 


flange, without 


Accopac seals distorting the 
flange between bolts. Accopac also gives you un- 
equalled protection from leaks caused by crush- 
ing, which may occur under the high pressures 
found at local high spots along a flange. Accopac 
withstands 100,000 psi, while conventional fiber 
sheets often rupture at about 25,000 psi. 

Several different varieties of Accopac are avail- 
able, and more are being developed. Both cellu- 
lose and asbestos fibers are used as base ma- 
terials. You can get Accopac in sheets, rolls, rib- 
bons, or die-cut shapes. For samples, call your 


nearest Armstrong office or write Arm- 


strong Cork Company, Industrial Div., @ 
7005 Irvin St., Lancaster, Pennsylvania. 


ARMSTRONG’S ACCOPAC 
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“Someone in an influential position may ask, 


‘Why aren’t we using Aluminum Forgings?’ " 


In 1940, 1% of all the aluminum produced went 
into forgings. By 1945, 15% of all the aluminum 
produced was made into forgings. Over 35% of 
an air-cooled aircraft engine is aluminum 
forgings. In fact, it was Alcoa who developed 
the forged crankcase, cylinder head, piston and 
propeller blade. 


Now another great forging trend is under way 
the heavy press forging. Under the stimulus of 
the jet airplane, we are doing things with 
forgings that we never before thought possible. 
These new developments suggest that soon, 
forgings may compete in price with such 
fabricating processes as casting and weldment. 


It seems entirely possible, that some day, 
somewhere, someone in an influential position 
may ask his designer, “Why aren’t we using 
Aluminum Forgings?” And since we are the 
country’s largest producer of aluminum 
forgings, we feel qualified to tell you... 


What Tomorrow’s Design Supervisors 
should know about Aluminum Forgings 
Today... 








About Costs 


The most important thing you should know about Alcoa 





Aluminum Forgings is that they cost about 40% less today than 
they did in 1940. We've learned a lot about designing for 


forgings. We've gained experience in die design and have 


increased our die sinking equipment tremendously. In actual 


production, we've expanded our facilities, so that every forging 


job is made the most economical way possible—whether it is 


hand forged, hammer forged or press forged. And we've learned 


how to make dies last longer, too. All of this knowledge is passed on to the buyer of forgings in terms 


of lower piece costs. So if you've always thought of aluminum forgings as being expensive, look again. 


About Physical 


We could say that aluminum forgings are light and 
strong—that they resist corrosion, machine quickly 
and have close tolerances and smooth surfaces as 
forged. We suspect that you already know these 
general things. But did you know that aluminum 
forgings can be as strong as forgings of 1020 steel the 
same size? 75S alloy, for example, has a typical tensile 
of 82,000 psi and a typical yield of 72,000 psi. Yet, a 


part of the same size in steel would weigh almost 


Properties 


three times as much as an aluminum forging. 

These two simple facts have dictated aluminum 
forgings for many high-speed rotating parts. In any 
rotating part, the magnitude of the stresses is 
directly proportional to the density of the material. 
Thus, the stresses in a heavy metal part are about 
three times greater than in an aluminum part. So you 
see, strength without lightness is not enough. 
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You have to consider the matter of power to 
drive a rotating part, too. You can figure, 
roughly, that it takes three times as much power 
to accelerate or decelerate a steel part as it 

would an aluminum part of the same size. For 
example, if it took 35 horsepower to accelerate 

a 12” aluminum disk from 0 to 20,000 rpm 

in ten seconds, it would take 100 horsepower 

for a steel disk. 


aa 


Lightweight aluminum forgings are easier to handle 
and assemble in production, too. Aluminum can be 
machined at higher feeds and speeds than steel. 
Machining speeds of 1,000 fpm are not unusual. 

Finishing can often be eliminated in the case of 
corrosion-resistant aluminum parts. And since alumi- 
num does not form scale in the forging process, the 
surfaces are smootn and bright. No expensive sand- 
blasting or grinding. 

Nor are you limited to one alloy for aluminum 
forgings. Aluminum is many metals, and particular 
alloys do particular jobs best. 14S is good for general 


C/ 


. . . It’s easier to handle and assemble in production” 


structural applications. It forges easily, machines 
quickly. A51S forges best of all, is excellent to 
machine. Where strength is not paramount, A51S 
is your best bet for low-cost production. 75S is a 
super-strength alloy. 32S, B18S and 18S are fine for 
high-strength, high-temperature applications. They 
show freedom from growth and creep under sus 
tained loading. They have high thermal conductivity 
and low coefficients of expansion. These properties 
make them ideal for heavy-duty diesel pistons and 
similar service. 61S has superior welding and brazing 


qualities . . . high resistance to corrosion. 


**. . . Speeds of 1,000 fpm 
are not unusual” 














“. . . Skidding thirty feet over dry land”’ 


Who uses Aluminum Forgings 


You might suppose that aluminum forgings are almost e.clusively used for aircraft 
applications. That used to be true, but their low cost and fine physical properties interest 
designers of commercial products, too. In a recent survey among design engineers in 

all fields, over half of those designing for aluminum forgings were using them for 
commercial applications—washing machines and hand tools, printing presses and diesel 
engines, weaving looms and pump housings, levers, links, crank 


handles, gear cases and many others. 


Looking around our own forge shops, we find plenty of evidence of the growing interest 


in aluminum forgings for nonmilitary uses. 
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FORGED TRUCK WHEELS 


Here weight saving is vitally 


important and aluminum 


forged wheels save 40 
pounds over their steel 
counterparts. They run 
cooler because they conduct 
heat better. This 


longer tire life. They are 


means 
strong, last longer. 
And they never need paint- 
ing because they resist cor- 


years 


rosion. 


HAND TOOLS 


Trowel handles 
able power tools, such as 


and _port- 
drills and spray guns, are 
made of aluminum forgings. 
Their lightness reduces 
operator fatigue. And the 
aluminum forgings are 


tough—have several times 


the impact-absorbing capac- 
ity of mild steel because of 
their lower elastic modulus. 


ALCOA 


OUTBOARD MOTORS 


The part that clamps an 
outboard motor to the boat 
should be 
light and corrosion resistant, 


must be strong 


too. Such parts are made of 
And 


are 


aluminum forgings. 
although the 
used in aquatic hurdle races 
skid 30 feet 
there 
instance of 


motors 


sometimes 
over dry land 
never been an 


has 


breakage reported. Pistons, 
connecting rods and cylin- 
ders are also made of alumi- 
num forgings. 
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HIGH SPEED PARTS 


Extractor buckets, used in 
the manufacture of syn- 
thetic are 
aluminum forgings. So are 


yarns, made of 
high-speed oscillating parts, 
like the needle lever in pro- 
duction sewing machines. 
In these applications, the 
lightness and strength of 


aluminum forgings reduce 


stresses in the part, reduce 
the power required to ac- 
celerate and decelerate. The 
compact size of aluminum 
forgings allows the designer 
to fit them into 
designs. 


existing 
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YEAH, BUT WHERE'S 
THE BIG ONE? 
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It is now a fact that aluminum forgings can be 
made in more complex shapes and larger sizes 
than forgings of any other common metal. The 
trend is to even bigger forgings tomorrow. The 
aircraft industry is teaching us that the money 
spent assembling large structures from plate and 
fabricated shapes is far greater than the cost of 
making the assembly as one, big, smooth alumi 
num forging. And the more parts involved, the 
bigger the savings 

The heavy hydraulic forging press is helping us 
reach these goals. Alcoa now operates a if ,000-ton 
forging press for the U.S. Air Force. By 1954, we 
will be operating two more giant forging presses 
One 35,000-ton capacity and one 50,000-ton 
capacity. Ou. die shops are installing die sinking 
equipment far larger and more intricate than any 
built before. 

Big presses hold great promise for the future for 
a number of reasons. They cost less to operate 
than hammers of equivalent capacity. Their 
squeezing action reduces the tendency of the 
aluminum part to shatter as it sometimes does in 


drop forging. Dies are subject to wear, but there 


for Aluminum Forgings 


is no impact as with drop forgings. Consequently, 
die life is lengthened considerably 

But the most important aspects of big press 
forgings, as far as the designer is concerned, are 
the bigger, better forgings that they produce 
Deeper ribs, more complicated shapes are a 
certainty. Webs can be made thinner and dimen 
sional fidelity greatly increased over hammer 
forgings. We are doing a great deal of work in 
decreasing draft angles. True, the smaller the 
draft angle, the more die expense involved. But the 
savings in subsequent machining make the added 
die costs negligible. This becomes even more ap- 
parent, when you realize that in the past, aircraft 
manufacturers have had to machine away up to 
50% of the raw forging’s weight to get a finished part 

New alloys are being developed at Alcoa. The 
new C16S is an alloy that has all the strength and 
forgeability of the old stand-by 14S. Preliminary 
work indicates that its cost will be considerably 
less than 14S. True, it doesn’t have the corrosion 
resistance of 14S, but that shouldn't make much 
difference for the great bulk of commercial forging 
applications 
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What you should know about 
Designing for Aicoa Forgings 


It would be impossible to cover the important 
phases of designing for aluminum forgings in this 
small space. There wouldn’t be much point in it 
either, for Alcoa has a fine book, written especially 
for designers. It’s a cloth bound, 177-page volume 
titled Designing for Alcoa Forgings. And _ it’s 
free, if you request it on your letterhead and tell 
us your job function 

However, there are a few general rules, which 
are so important that they should be covered. 

First, remember to allow for draft—about 7 
In most forgings, you'll find the draft angle won't 
make any difference in the use of the finished 
part. Sometimes, the natural curvature of the part 
can be used as draft. One or two degrees of bottom 
draft are also recommended in dish-shaped parts. 

Keep your radii full and your fillets generous. 
Don’t biend radii unless it’s absolutely necessary. 
This causes the die sinker trouble and costs 
money. Sharp corners can also cut die life tre- 
mendously and may even affect the soundness of 
the finished forging. 


Webs should be as thick as possible. Thin sec 


tions cool rapidly in the forging dies and require 
high pressures to forge them. Dimensional toler- 
ances are hard to maintain because the web cools 
and shrinks faster than other parts of the forging 

Avoid deep pockets and_ recesses. Forged 
pockets shouldn't exceed two thirds of their 


diameter cr two thirds of their average width. 


Your next step 


Write for our design book. Don’t forget to use your 
company letterhead and to let us know what your 
job function is. 

If you have specific questions about forgings, 
there is an Alcoa sales engineer near you, ready to 
give you the answers. He’s listed under ““Alumi- 
num” in your classified phone book. Don’t feel 
that just because you may not buy forgings within 
the next week, or month, or year, that you 
shouldn’t use his time and talents freely. That's 
what he’s there for. ALUMINUM COMPANY OF 
AMERICA, 1992-E Alcoa Bldg., Pittsburgh 19, Pa 











New sealing zipper zips to seal out gas, 
liquids, dirt... unzips to let you in 


ERE'S A NEW KIND OF SEAL that shuts out liquics, gas, 
dirt—yet zips open in seconds. Its the B. F. Goodrich 
Sealing Zipper. 

It is made with molded rubber lips that overlap with such 
precision that they seal sight, even without pressure. Under 
pressure, the seal actually tightens. The only limit on the 
pressure, in fact, is the structural strength of the zipper itself! 


This seal is so flexible, it goes around curves and odd shapes 
where clamps won't work. Repairs are faster because zipper 
halves are interchangeable. It can be made of compounds to 
resist weather, oils, gasoline, chemicals. It can be sewn or 
cemented to metal, wood, glass. The rubber can be made to 
match any color. 


OVERLAPPING RUBBER LIPS 


IN THIS CROSS SECTION 
SHOW HOW ZIPPER SEALS 


B.F. Goodrich 


Airtight, Watertight Sealing Zipper 
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In the picture, the B. F. Gocdrich Sealing Zipper fastens 
the rear window of a convertible auto to the fabric top. It 
offers the first complete protection to keep weather stains and 
mildew from the inside fabric. It gives neater, tailored styling. 
Color matches, inside and out. And it cuts production costs, 
because it is so easy to install. It is now standard on three 
makes of convertibles. 


The BFG Sealing Zipper is ideal for any use that combines 
a need for an airtight, watertight barrier with ease of open- 
ing. It has been proved in dozens of applications for aviation 
and transportation fields. Write Dept. A-13 for complete 
information, or send coupon below. The B. F. Goodrich 
Company, Zipper Division, Akron, Ohio. 


SEND NOW FOR FREE FOLDER 


Gives case histories, design advantages, suggested uses. 


The B.F. Goodrich Company 
Dept. A-13, Akron 18, Ohio 


Name 
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The Day the Cake Fell! 


Just suppose all the nuts, bolts and screws 
were suddenly removed from a sparkling 
new range. A great deal more than a cake 
would fall—as the illustration above dra- 
matically shows. 


Yes, fasteners are important—and worth 
all the time and care you take in selecting 
those that are “just right” for your product. 
Lamson & Sessions is currently supplying 
most of the appliance manufacturers with 
bolts, nuts and screws—each type engi- 
neered to meet individual requirements. 


Regardless of the product you manufacture; 
it will pay to take a critical look at the 
fasteners you are now using and ask your- 
self these questions: 

Can I save money by replacing a “‘special”’ 
with a “standard”? Or will the use of a 
“special” simplify production, thereby, 
saving time and perhaps materials? 


Remember, whatever your problem, to 
check with Lamson & Sessions—one of 
the few manufacturers offering a complete 
line of fasteners teamed with expert engi- 
neering service. 


The LAMSON & SESSIONS Co. 
1971 West 85th St. e Cleveland 2, Ohio 
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Plants at Cleveland and Kent, Ohio + Birmingham « Chicago 





FOR PROMPT DELIVERY AND HELPFUL SERVICE, 
ORDER FROM YOUR LAMSON DISTRIBUTOR 
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SQUARE AND HEX 


MACHINE SCREWS 


Precision made for 
fast, economical 
assembly. 


42 





PLUG NUTS 
Ideal for blind or 
hard-to-reach 

places. 








TAPPING SCREWS 


Choice of round, 
pon, truss, flat 
oval, hexagon 
and Phillips 
heads. 





CAP SCREWS 


“1035” Hi-Tensile 
Heat-treated 
steel, 


MACHINE SCREW 
NUTS 
Semi-finished, hot 
pressed, cold 

punched. 











LOCK NUTS 
Economical, vibra- 
tion proof. Can be 
used repeatedly. 
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COTTER PINS 
Steel, brass, alvu- 
minum and stain- 
less steel. 





"1035" SET 
SCREWS 
Cup point type, 
hardened and 

heat-treated. 
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? Dock is more than a worrisome weed 
- 


s a dollar destroyer. All common and 
noxious weed seeds must be eliminated 
from crop seeds. Cleaner seed means higher 
crop yields and greater farm profits. 
Again Reynolds Wire Screen Cloth is the 
farmers’ friend! 


In fanning mills...used by certified 
seedsmen and farmers... Reynolds Wire 
Cloth insures positive, selective separation 
in cleaning field, garden and flower seeds, 
grain, beans, etc. 


Over 200 sizes of wire cloth are carried 
in stock by the moker of this fanning mill 
for cleaning and separating seeds. 


The “screen shoes” in a fanning mill are 
really sieves for sifting and sizing. In a two- 
shoe series, the bottom one is wire cloth. 
Each type of seed or grain, differing ever 
so slightly, demands its own special mesh. 
That means many, many sizes of wire cloth, 
each with a weave and mesh accurate to the 
"Nth degree. 


But, Reynolds precision processing ex- 
tends to wire diameters, metals or alloys, 
temper, workability, weight, wear, finish— 
to meet industry's individual needs, strictly 
to specifications. Consult Reynolds En- 
gineers. No cost or obligation. 


REYNOLDS WIRE DIVISION, wationat-stanoaro co, DIXON, ILLINOIS 


Divisions of National-Standard Co. 
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ATHENIA STEEL.Clifton, N. J. 
WATIONAL-STANDARD.. Niles, Mich. 
WAGHER LITHO MACHINERY. Jersey City, NJ. 


Flat, Wigh Carbon, Cold Rolled Spring Stee! 
Twe Wire, Fabricated Braids and Tape 
Metal Decor ataz Equipment 


WORCESTER WIRE WORKS. Worcester, Mass. Rewnd and Shaped Stee! Wire, Small Sizes 
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STAINLESS STEEL BELLOWS ASSEMBLIES 





..» Designed for YOU to SAVE for you! 


@ Whatever your requirements for stainless steel 
bellows assemblies may be, you can be assured of 
getting exactly what you need from Fulton Sylphon 
or Bridgeport Thermostat. 


We design and engineer assemblies to do 
specific jobs. For example—for use where there’s 
a design problem involving control of temper- 
ature or pressure . . . opening and closing of 
valves, dampers, etc. . . . absorbing expansion 
..» providing packless construction . . . for more 
uses throughout industry. 


And add these advantages that help make savings 
for you: Half-a-century of experience in this special- 
ized field .. . skilled personnel . .. complete produc- 
tion facilities . . . ability to produce in any volume. 
All combine to relieve you of production prob- 
lems and worries, help save you time and money. 


Consult us on your present bellows assemblies 
requirements—or on any project where an assembly 
must be designed for your specific needs. Stainless 
steel or other metals—wide size range. For in- 
formation, write for idea-filled Catalog JP-1200. 


TEMPERATURE CONTROIs 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn, 


es 
FELLOWS Assematies « BELLOWS DEV'S 


BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport 1, Cena, 
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Hygradn Drives on 
Roller-Hearth Harden- 
ing Furnace, treating 
Cerbon Steel and 
Armor Plate, built by 
DREVER COMPANY, 
PHILADELP:IA. 


Handling hot plate is no job for weaklings. This is why 
the Drever Company chose rugged, powerful Hygrade 
Drives on this Roller-Hearth Hardening Furnace. These 


sturdy units not only handle this tough job with ease, 
but with minimum maintenance. 
Wherever you have a speed reduction problem where 


low cost and rugged dependability are essential, the 
Hygrade Line of Enclosed Worm Gear Drives offers a 
solution. Available in a wide range of ratios and h.p. 
capacities in horizontal and vertical types. Vertical drives 
are also available with wider low speed bearing span to 
accommodate long, unsupported output shaft extensions. 


FCOTESBROS. 


Baller Power Teal Msoion Trough Galton Dears 


i 


* Maxi-Power Line-O-Power Foote Bros.-Louis Allis 
Drives Drives Gearmotors 


Foote Bros. Gear and Machine Corporation 
Dept. W, 4545 South Western Boulevard 
Chicago 9, Illinois 


Please send a free copy of Bulletin HGB 
on Foote Bros. Hygrade Worm Gear Drives. 








Company............ 
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.» + Simplify your 
production problems 
++» increase your 


design effectiveness. 
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OIL SEALS 


Made of leather or rubber, usually 
ncorporating a metal case or sup- 
porting ring. Installed around a ro- 
tating or shaft to 
retain or exclude fluids, semi-liquids 
dust and dirt. -Provides single or 
multiple sealing lips. Oil Seals are 
generally made to exact specifica- 
tions to meet requirements. 


reciprocating 


Mav, 


1953 


Oil Seals / made to your specs 


with leather or synthetic rubber 
i at GaK-INTERNATIONAL 


Oil Seals are a big part of our busi- 
ness— have been for years. And 
among our customers are the best- 
known industrial concerns in the 
country. 

So if it’s Oil Seals you need, we 
make them. We want to figure on 
your requirements. We have the 
equipment, the skilled people, the 
knowledge of leather and rubber. 
Our quotation will tell you how 
economically we can produce Oil 
Seals. The first order will prove 
to you how efficiently we can meet 
your needs. 


SF 


G &KgINTERNATIONAL 


GRATON & KNIGHT COMPANY 
Established 1851 
Worcester 4, Massachusetts 


You can always depend upon 
G&K-INTERNATIONAL as a ma- 
jor source for other sealing devices: 
O-Rings, Cups, Flanges, U's and V's 
as well as special packings made to 
order. And look to us for replace- 
ment packings to JIC standards, and 
particularly for the hard-to-get 
larger sizes in leather. 


New Packings Catalog = 


Probably the most compre- 
hensive catalog and manual! 
in existence today. Covers 
all types with latest tables. 
Also helpful application 
data. Write for your copy 
today! IT'S FREE. 





INTERNATIONAL PACKINGS CORPORATION 
Graton & Knight Company Affiliate 


Bristol, New Hampshire 
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LORD Bonded-Rubber 
Mountings used in basic de- 
sign help to increase sales for 
leading appliance manufac- 
turers. Inherent Vibration and 
Shock are actually “designed 
out” of the appliance, resulting 
in smooth operation and longer 
service life. For instance, the 
famous Blackstone Automatic 
Washer does its work quietly 
and efficiently with the “spin 
dry” basket mounted on the 
Lord bonded—rubber flexible 
mounting. This Lord bonded-rubber flexible mounting compensates 
for unbalanced loading of the “spin dryer” during the clothes-drying 
cycle. This is another of many examples in which Lord engineering 
experience and precision manufacturing technique combine to ad- 
vantage in basic design to speed up and increase end product sales in 
highly competitive markets. Consider increasing consumer preference 
for your product by using Lord vibration and shock control mountings. 








BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street 413 Fidelity Union 72S Widener Building 410 West First Street 
hife Building 
DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Bidg. 
LORD MANUFACTURING | COMPANY ° ERIE, PA. 
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(Advertisement) 
Appliance Manufacturers 
Profit By Using Lord 
Mountings To Isolate 
Vibration and Shock 

Efforts to “design out” of modern 
appliances the irritating and damag- 
ing factors of vibration and shock 
meet with considerable success when 
Lord Mountings and Bonded-Rub- 
ber parts are selected while the 
product is in the early design stage. 

An oustanding example is the 
famous Blackstone Automatic 
Washer, boon to housewives the 
world over, The use of a specially 
designed Lord bonded neoprene 
flexible coupling isolates the normal 
vibration which would accrue to the 
uneven loading of the tub during 
the spinning cycle. This coupling 
not only drives the tub with its full 
load of clothes during the spin cycle, 
but acts as a pivot, allowing the tub 
to float freely within the outer shell. 

This combined flexible drive and 
pivot prevents transfer of shock and 
vibration to the base and outer shell 
of the washer. During the draining 
cycle, the Lord coupling supports 
the entire weight of the tub, the 
clothes, and a full load of water, a 
total weight of approximately 200 
pounds. In each of its functions this 
Lord full bonded neoprene coupling 
is stressed in shear, resulting in 
maximum flexibility. 

Other examples of product im- 
provement by isolating vibration 
and shock through the use of Lord 
Precision Bonded-Rubber Products 
are found in room air conditioners, 
air circulating fans, food and juice 
mixers, ice cube dispensers, portable 
sanders, to name but a few. 

Lord Manufacturing Company, 
Erie, Pa. invites inquiries from de- 
sign engineers whose problems in- 
volve vibration and shock isolation 
or power transmission, 


Bonded Neoprene Hub Solves 
Fan Noise Problem 

Recently, a prominent manufac- 
turer had produced an attractive 
and efficient window-type air con- 
ditioner. However a high level of 
motor noise caused purchasers to 
favor competitive units. Investiga- 
tion showed that although motor 
mounts were doing a satisfactory 
job of isolating motor noise from 

(Continued on next page) 
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(Advertisement) 

the cabinet, they did not prevent 
noise from being carried through 
the motor shaft into the fan blades 
and from there into the air stream. 
It was evident that corrective meas- 
ures must either prevent the dis- 
turbance from reaching the fan 
blades, or must dampen the vibra- 
tion of the blades themselves, After 
several unsatisfactory attempts at 
redesign, the fan blades were given 
three heavy coats of paint. This re- 
duced the noise level somewhat. 
However, the process was expensive 
and not altogether satisfactory. 














This Lord Design Solved the Problem 


The problem was placed with en- 
gineers of the Lord Manufacturing 
Company of Erie, Pa. who specialize 
in the control of vibration and the 
production of bonded rubber parts. 
Within a short time a design for 
a new hub was submitted for con- 
sideration, 


The new hub consisted of a 
stamped aluminum washer and a 
zinc die casting between which was 
bonded neoprene of proper stiffness 
to insure fan stability and maximum 
vibration isolation. There was no 
metallic path for vibration to fol- 
low, and the neoprene formed a 
very effective “sound dam” between 
shaft and fan. Tests determined 
that motor noise almost entirely dis- 
appeared, and operating noise fell to 
such a low level that even the most 
critical members of the staff were 
satisfied. Cost figures proved that 
the bonded neoprene hub was less 
expensive than the staked hub pre- 
viously used plus the three coat 
paint job on the fan. 
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For a quarter century Lord has solved the vibration and shock 
problems of industry. In the manufacture of home appliances 
the necessity for controlling vibration is of first importance. 

For example in the Dormeyer Blender used in thousands of 
homes every day, a Lord Flexible Coupling provides smooth 
power delivery for the blending action and accommodates shaft 
misalignment between motor and blades. In addition, four Lord 
Mountings prevent vibration from telegraphing to the blending 
jar. These precision Lord Mountings also assure accurate posi- 
tioning of the jar on the base. 

Whatever your design problem may be . . 
or smooth power transmission . . 
to help you. 


. vibration, shock, 
. we welcome the opportunity 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 

233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 

7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Bidg. 


LORD MANUFACTURING COMPANY «* ERIE, PA. 


headquarters 
VipRatTion Co 
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See what adhesives are doing today! 


\ 


PHOTO COURTESY CF COLEMAN COMPANY, INC., WICHITA, KANSAS 


Helping to give better heat—quietly 


Making furnaces that produce heat is one thing. Making them so 
they operate quietly and efficiently is a little tougher. 





To cut down heat loss and blower noises, most furnaces contain gla 
fiber insulation. However, furnace manufacturers found that 
conventional fastening methods were inadequate for 

attaching this low density material to steel panels and housings. 
Then, 3M rubber-based adhesives were applied to the job. They 
provided a full area of contact between glass fiber and steel. 

The resulting bond was unaffected by operating temperatures or 
vibration. Furthermore, application time was cut in half! 

See what adhesives can do for you... 

This is but one of many “success stories’’ illustrating why 
progressive companies rely on 3M adhesives whenever a fastening 
problem is at hand. Like to have a booklet telling how 

you can use 3M products to cut costs and production Meter 
time? Ask your 3M salesman or write today to 3M, DESIGN 


FILE 
Dept. 45, 411 Piquette Avenue, Detroit 2, Michigan. or write tor copy 


See ovr catalog in 


ADHESIVES AND COATINGS DIVISION . 411 Piquette Ave., Detroit 2, Michigan 
GENERAL SALES OFFICES: ST. PAUL 6, MINN. © EXPORT: 122 E. 42 ST., N.Y. 17, N.Y. @ CANADA: LONDON, ONT 


ADHESIVES-COATINGS*SEALER MINNESOTA MINING AND MANUFACTURING COMPANY 


Makers or **SCOTCH" 


BRAND 
PEFLECTIVE SHEETINGS @**°3M"’ ABRASIVE PAPER AND CLOTH ©**3M"* ADHESIVES AND COATINGS ©**3M"" ROOFING GRANULES @**3M"* CHEMICALS 
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Chain Belts Got it ! 


Yes, whatever your requirements for power trans- 
mission or conveyor chains, Chain Belt has the 
exact size and type you need for most efficient, eco- 
nomical operations of the equipment you design. 

There is no one chain that’s right for all 
applications...there is a right chain for each 
application. That's where it pays you to choose 


from the complete Chain Belt Line of drive and 
conveyor chains. You cut costs...improve 
machine performance...give your customers 
better service. Don’t take chain for granted. Look 
over your designs today, and with the help of 
your Chain Belt Field Sales Engineer, see when 
you can cut costs—in chain selections. 


For helpful information, mail the coupon 


Chain Belt company or miwauxee 


CHAIN BELT COMPANY 

4715 West Greenfield Ave., Milwaukee 1, Wis. 

Gentlemen: 

Please send me information on Rex and Baldwin-Rex chains 


O For power transmission © For conveying 2 For tension linkages 
D Slide rule drive selector for slow to medium speeds 


53-504 


Atlanta + Baltimore + Birmingham + Boston « Buffalo + Chicago 
Cincinnati + Cleveland + Dalias « Denver + Detroit + El Paso * Houston 
Indianapolis + Jacksonville * Kansas City « Los Angeles « Louisville 
Midland, Tex. « Milwaukee * Minneapolis * New York « Philadelphia 
Pittsburgh + Portland, Ore. + Springfield, Mass. + St. Louis 
Salt Lake City * San Francisco + Seattle * Tulsa * Worcester 


Distributors located in principal cities in the United States and throughout the world 
EXPORT OFFICES: Milwoukee and 19 Rector Street, New York City. 
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LINK-BELT ball and 


.»- Keep company with 








mis 


Caterpillar Pipe Layers mounted on Caterpillar track-type Tractors lay submarine oil pipe line which 
will load and unload tankers. Link-Belt Series DE self-aligning roller bearings are used in the winch of 
these machines for easy and accurate winch control necessary to the handling of long welded pipe sections. 


LINK-BELT ball and roller bearings 


Construction Equipment 
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roller bearings 


America’s hardest-working machines 


Integral seif« 
alignment—angu- 
ler contact of con- 
cave rollers oper- 
ating between 


is assured even 
with shoft deflec- 
tion or misalign- 


Accurately 
formed, haord- 
ened steel re- 
toiners spoce 
and guide the 
rollers. 


Cutaway of Series DE 
Self-Aligning Roller 
Bearing. Link-Belt al- 
so offers a wide se- 
lection of pillow 
blocks, flanged, 
flanged cortridge, 
cartridge, hanger and 
take-up blocks. 


LINK-BELT COMPANY: 


geles, Seattle, Toronto, Springs (South Africa), Sydney (Australia) 





Plants: Indianapolis, Chicago, 


1, 

Rollers are notu- 
rally positioned 
by their concove 
shape, assuring 
free rolling and 
eliminating end 
friction — no 
pinching or bind- 
ing of rollers. 


Bearing parts ore 
assembled to 
proper clearance 
and locked to- 
gether as a com- 
plete assembly. 


Straight bore 
mounting for press 
fit direct on shaft- 
ing. Tepered 
adopter sleeve 
also available for 
use with commer- 
cial shafting 
where ready 
means of removal 
and installation 
of bearing ore 


advantageous. 


1° addition to meeting industry's 

requirements for mounted ball 
and roller bearings, Link-Belt 
builds integrally self-aligning 
roller bearings. Concave rollers 
between convex raceways pro- 
vide angular contact for ample 
capacity under both thrust and 
radial loading. 

As on all Link-Belt bearings, 
precision manufacture assures you 
of long-life, free-rolling shaft sup- 
port. Preadjusted for clearance at 
the factory and packed to reach 
you in “final inspection” condi- 
tion, they require no adjustment 
when you're ready for installation 

Next time you specify bearings 
for one of your machines, call the 
Link-Belt office near you. They'll 
put you in touch with a Link-Belr 
bearing engineer who can give 
you expert advice on any bearing 
application. You can also get all 


the facts from Data Book 2550. 


Philadelphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San Francisco, Los An- 


Sales Offices, Factory Branch Stores and Distributors in Principal Cities 


13,230 


smooth the path of power for all industry 


Pulp & Paper Machinery 
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New, compact, 60-amp De-ion’ Switch 
only 4° x 4"... has visible blades 


Here’s one way to ease the squeeze of mushrooming 
electrical devices in control panels. 

It's Westinghouse’s new, 60-amp Visible Blade 
De-ion Switch with self-indicating handle mechanism. 
A fusible or non-fusible disconnect for all types of 
control panels up to 50 hp, 600 volts a-c, this new 
switch is smaller, yet has higher interrupting capacity 
than any device of comparable rating. Saves critical 
mounting space—makes wiring and servicing easier. 
It’s handy, too. With fuses added, it’s the only De-ion 


Switch with visible blades. The self-indicating handle 


eliminates opening doors to see the switch setting. 
The panel doors can be slammed without damaging 
the switch because the handle meshes with the switch 
setting. 

De-ion arc quenchers, over-center toggle mechan- 
ism and silver-alloy butt contacts help make this 
switch just as rugged and dependable as every 
Westinghouse circuit protective device. 

For full facts, call your Westinghouse Representa- 
tive, or write Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh, Pennsylvania. J-30143 


you can 6 SURE...1¢ 1S 


Westinghouse 
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You'll save time and 
money by using 


UNBRAKO 


SOCKET HEAD 
CAP SCREWS 





Time—because your local UNBRAKO distributor 
carries a complete stock of these close tolerance 
fasteners, and deliveries are prompt. Money— 
because it is possible in many cases to drill and tap 
fewer holes, use fewer screws, when you fasten 
assemblies with UNBRAKOs. Ask your local UNBRAKO 
distributor for a copy of UNBRAKOo Standards or 
write SPS, Jenkintown 28, Pa. 


e Knurled head for sure finger 
grip and fast assembly 

e Accurate hex socket for posi- 
tive nonslip internal wrenching 

e Heat treated alloy steel, con- 


trolled fillet and continuous 
grain flow for strength 

Fully formed threads—Class 
3 fit 

Standard sizes—#4 to 1’’ 





; 


peer 
Wii 


SELF-LOCKING 
SOCKET SET 
SCREWS 


itt 


( 


Knurled cup point, for posi- 
tive self-locking, won't work 
loose 


Accurate hex socket for non- 
slip internal wrenching 


Fully formed threads—Class 
3 fit 

Heat treated alloy steel 
for strength 

Standard sizes—#4 to 1” 


. 





FLAT HEAD 
SOCKET CAP 
SCREWS 


Designed for flush head 
assembly of thin section 
materials 

Heat treated alloy steel for 
strength 

Uniform 82° angle under head 
for maximum contact 


Accurate hex socket for posi- 
tive, nonslip internal wrenching 


Fully formed threads—Class 
3 fit 


Standard sizes—#4 to 34" 





DRYSEAL- THREAD 
PRESSURE PLUGS 


0 


Wh 
AAN\ANY\ 


Fully formed threads for posi- 
tive sealing without compound 
e Heat treated alloy steel for 
strength 
e Continuous grain structure for 
stronger threads 


Controlled chamfer for faster 
starting of threads 

Accurate hex socket for non- 
slip internal wrenching 
Standard sizes—\,"’ to 1'4’’ 
National Pipe Thread Fuel 





BUTTON HEAD 
SOCKET SCREWS 


Designed for applications 
where countersinking is not 
practicable 
e Heat treated alloy steel for 
strength 
Low head height for stream- 
lining designs 


Accurate hex socket for non- 
slip drive and freedom from 
marred or mutilated heads 
Fully formed threads—Class 
3 fit 

Standard sizes—#8 through 
+¢’’, inclusive 





SHOULDER SCREWS 
OR STRIPPER BOLTS 


Heat treated alloy steel for 
strength 

Knurled head for sure finger 
grip and fast assembly 
Accurate hex socket for posi- 
tive internal wrenching 
Shoulders held to unusually 
fine tolerances for close fit 


Threads and head concentric 
with the body for uniformly 
accurate assembly 

Finished threads close to the 
shoulder for holding power 
Fully formed threads—Class 
3 fit 

Standard sizes—}4’ 


, 


to 34"” 





PRECISION GROUND 
DOWEL PINS 


Formed ends, with continuous 
grain flow, won't chip 
Surface hardness, Rockwell 
“C” Scale: 60-62 

e Surface finish: 6 microinch 
maximum 

e Core hardness, Rockwell “*C”’ 
Scale: 50-54 


Average single shear strength: 
150,000 psi 


Diameter tolerance : +0.0001 ’’ 


2 standards—blue label pins 
.0002’’oversize tomeet nominal 
press fit requirements; red 
label pins .001’’ oversize for 
use as repair pins 
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Our New UNBRAKO Socket Screw Calculator—YOURS FOR THE ASKING 


This handy pocket-sized slide-rule type socket screw calculator gives 
diameters, lengths, socket dimensions, threads and drill sizes— 
in fact, everything you want to know when using UNBRAKO socket 
screw products. And it’s free. 


Ask your UNBRAKO distributor, or write to SPS, Jenkintown 28, Pa. 
Standard UNnBRAKOs sold by leading 


UJ 0 industrial distributors everywhere. 
® SOCKET SCREW DIVISION 


(he We (eae : W START FOR THE FUTURE 
JENKINTOWN PENNSYLVANIA 


Self-Locking Set Screws + Flat Head Cap Screws + Shoulder Screws + Knurled Head Cap Screws + Dowel Pins + Button Head Socket Screws 
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Bell Telephone Laboratories 
announced the first transistor 

in 1948. Already at work in the 

Bell System this revolutionary amplifier 

has big possibilities for every 


phase of electronics. 


Miniature Precision Bearings 
of the radial bearing type, were originated by MPB many years ago. 

From an original group of five bearings, MPB has designed and developed a 
completely integrated line of more than 130 types and sizes. This variety of 
MPB ball bearings provides a ready solution to some of the most difficult 
miniaturization projects. Over three thousand discriminating customers are 
currently being supplied with MPB components for specific applications. 

MPB ball bearings are fully ground, lapped, and/or honed to ABEC 5 tol- 
erances or better. They are torque tested, ultrasonicly cleaned, supplied in 
specific tolerances and classified within the tolerances for prompt assembly and 
maximum performance. MPB ball bearings are normally supplied in 10 design 
scries, from 1/10” to 5/16” o.d., of high carbon chrome bearing stec!. Most are 
also supplied in stainless steel and some in beryllium copper. All are assembled 
with highest quality balls. 

The wealth of engineering knowledge amassed through participation in tne 
application of more than a million miniature ball bearings is available to you. 


Your request for our new catalog PE5 will receive prompt attention, 


We'd like to include you in our future production plans. Recent 
expansion in production facilities has enabled us to broaden our 
ability to serve you promptly. 


iniature Precision Bearings 
Incorporated pAPR, Keene, New Hampshire 


save 


oo eile . . 39 

Pioneer Precisionists to the World's foremost Instrument Manufacturers space 
weight 
friction 
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“Slide & Swing” 


for easier wiring. Hinge 
pins can be quickly slip- 
ped out to remove cover 
when installing units. 


Assembly of contact blocks 
directly to operators elim- 
inates alignment problems 
and assures proper contact 
overtravel under all con- 
ditions. 

Ample wiring space. 
Gasket-sealed mounting 
holes meet JIC and NMTBA 
standards. 


Generous size bosses for 
conduit entry at convenient 
locations. 

more Oil-tight construction 
gvards contacts and wiring 


DESIGN from dust and coolant. 
LEADERSHIP 


features 


All sizes (1 to 16 units) designed specifically for machine 
tool service, to JIC and NMTBA specifications. 

Designed to “take it.’ All-metal buttons. Labyrinth oil seals 
without diaphragms. Proved oil-tight and coolant-tight by 
severe tests involving millions of operations. Melamine insu- 
lation is non-carbon tracking. 


Attractive appearance. Cast enclosures finished in smooth, 
baked enamel. Operators have new lustrous plated finish 


with durable protective coating. New key-operated 
selector switch. 





ASK YOUR ELECTRICAL DISTRIBUTOR FOR SQUARE D PRODUCTS 


3 - 50 YEARS OF DESIGN LEADERSHIP - 1953 
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PUSHBUTTON STATIONS 





“Ol ide & Swing WINGE COVERS 


SQUARE D provides more combinations and functions 
with less stocking than any other pushbutton line! 


Any operator combines with any contact block—a virtually unlimited selection 
of control functions from standard components = 





















operators include 
(top row) locking cover push- 
button, mushroom pushbutton, 
standard selector switch, key 
selector switch. (Bottom row) 
lockout pushbutton, coin-op- 
erated selector switch, selector 
pushbutton, standard push- 
button, available in 7 colors. 


contact blocks in- 
clude (top row) tandem duplex, 
duplex normally open, duplex 
double circuit. (Bottom row) 
single pole double throw, and 
duplex normally closed. Not 
shown is three-position duplex 





pilot lights in 6 colors. 
(Top row) full voltage type, 
transformer type, assembly 
wrench. (Bottom row) Name- 
plates in three standard sizes. 


Write for Bulletin 9001 Type T 
Address Square D Company 
4041 North Richards Street 
Milwaukee 12, Wisconsin 


BELOW Enclosures available in sizes from one to 16 units 

































































































































































































































































































































































































































































READILY FORMED 


CLOSE |. D. TOLERANCE 
MINIMUM WELD SEAM 


LOW COST 


WIDE RANGE OF SIZES 
AND FINISHES 


GM Steel Tubing is available in 
welded single wall or copper 
brazed double wall construc- 
tion, in sizes from 4%” to %” 
O.D., and in straight lengths or 
in 120’ to 1000’ continuous 
coils. Choice of plain, Terne 
coated, copper plated, or Fuse- 
Kote (copper fused) finish. 


SEND FOR Free BROCHURE 


Our illustrated brochure 
tells why GM Tubing is 
first in the field for last- 
ing quality, adaptability 
and low cost. Send today 
for your free copy. 


MELTING POTS 


DEEP-FAT 
FRYERS 





REFRIGERATORS 


THE FAMOUS WESTINGHOUSE Corox tubular heating 
unit demands a metal tube that can be readily formed into the 
most intricate shapes for cast-in, immersion or clamp-on 
applications. Rugged, adaptable GM Steel Tubing meets this 
demand—plu: the extra requirements of close 1.D. volerance 
and minimum weld seam. 

In hundreds of other products, this low-cost steel tubing is 
serving as part of the mechanical structure or for the passage of 
liquids or gases. It lends itself to all types of fabricating 
operations . . . for which Rochester Products offers complete 
fabricating facilities, if desired. 

Every day, Rochester Products turns out hundreds of miles of 
GM Steel Tubing in one of America’s best equipped plants— 
with the skill and “know-how” gained through nearly 
20 years of GM research and development. It will pay 
you to consider its time-and-money saving features! 


ROCHESTER PRODUCTS, pivision oF GENERAL MOTORS, Rochester, N.Y., U.S.A. STEEL TUBING 
ae 
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the NEW 







INTERCHANGEABLE TAPERED 


BUSHINGS 


AND SPROCKETS 


BROADER SIZE RANGE. FIT SHAFTS !4" to2)" by 16ths 


Any commonly used sprocket, 2” to 2%” pitch, can be inter- 
changed on an extended range of shaft sizes. SHOLD-A- 
GRIP’s high-strength design restricts screw holes to sprocket 
shoulder. Thus, many smaller sprocket sizes are added to the 










interchangeable class. 


ONE SPROCKET FITS MANY SHAFT SIZES 
SIMPLY BY CHANGING THE BUSHING 


SHOLD-A-GRIP BUSHING 










SAME 
SPROCKET 
BKSD 
°4”" PCH 
10 TEETH 













16" SHAFT 1” SHAFT 





Example: Sprocket BKSD, %4” pitch, 10 teeth, can be used 
on 9 different shaft sizes, any size from Y2” to 1” by 16THS, 
by inserting the correct size SHOLD-A-GRIP Bushing. 










Illustration at top of page is typical 
design of SHOLD-A-GRIP Bushing and 
Sprocket with minimum number of teeth. 















DISTRIBUTOR 


for complete information and descriptive folder, or write: 
Boston Gear Works, 7] Hayward St., Quincy 71, Mass. 





Mlustration at right is typical of design 
of SHOLD-A-GRIP Bushing and Sprocket 
with maximum number of teeth. 











FOR POWER TRANSMISSION PRODUCTS, BEST BUY IS BOSTON... + « « OVER 5000 STOCK ITEMS 
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_, transmission 


equipment? 





“"...@ great time-saver.”’ 
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All these manufacturers’ catalogs—containing compre- 
hensive information on belt, chain, gear and hydraulic 
drives; clutches, brakes, speed reducers and controls; 
universal joints, flexible shafting and other transmis- 
sion equipment—are instantly available in Sections 4a 
and 4b of your Product Design File. 


The other sections of this File contain additional catalogs 
covering a wide range of materials and equipment . . . use- 
ful and up-to-date information on product forms, character- 


Os 
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istics, performance and use. 


This collection of 201 manufacturers’ catalogs is grouped in 
sections according to products, or use of products, so that 
you can readily compare one product with another. Indexes 
of manufacturers, products and trade names lead you quickly 
and easily to the catalogs you are looking for. 

Sweet's is working constantly to get more manufacturers to 


send you their catalogs in this easy-to-use form. If you fail 
to find what you want, please tell us. 


DIVISION OF F. W. DODGE CORPORATION 
119 WEST 40TH STREET, NEW YORK 18, N. Y. 
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Mechanica! Interlock for 3-D movie projectors ac hieves perfect synchro 


nization between two projectors through use of Morse Silent Chain Drives. 


Three-dimension projection by the Natural Vision 
Process requires two projectors, operating si- 
multaneously. 

To interlock these projectors perfectly, 
Motiograph, Inc., uses Morse Siler: Chain Drives. 

For over fifteen years, Motiograph, which 
manufactures 35 mm. motion picture projectors 
Morse Silent 
Chain Drives to couple its projectors with its 


and sound systems, has used 


sound-reproducing systems and provide perfect 
synchronization. 


If you have a problem involving delicate 
mechanical synchronization, check into Morse 


ae, ; ae 


Precision-built Morse Silent Chain Drives 
synchronize 3-D motion pictures 


precision-built Silent Chain Drives. Smooth, posi- 


tive action reduces slippage losses and load on 
shaft bearings. The exclusive Morse Roeker-Joint 
construction converts sliding action to rolling 
99.4% 


efficiency. They're compact, unaflectéd by atmos- 


motion, results in power-transmission 
pheric conditions. Give unusually long trouble- 


free service life. 


Let us give you detailed information on Morse 
Silent Chain Drives for power transmission from 
fractional horsepower to over 1000 horsepower. 
Write Morse Chain Company, Dept. 473, 7601] 
Central Avenue, Detroit 10, Michigan. 
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How free graphite in Graph-Mo’ 
tool steel solved 4 big die problems 


DIES USED BY PELTON & CRANE CO. became worn after 
a few hundred stampings. Holes in parts were ragged, 
punches chipped and cracked. After switching to Graph- 
Mo® tool steel for its dies, Pelton & Crane ran 12,000 
stampings with no sign of wear. Free graphite and dia- 
mond-hard carbides in its structure give Graph-Mo mini- 
mum tendency to scuff or gall, unusual resistance to wear. 





t aes 


GEAR DiES USED BY RELIABLE TOOL & DIE CO. threw 
burrs. Gear teeth spalled, dies chipped, didn’t last long. 
Then Reliable switched to Graph-Mo tool steel for its 
dies. Result: dies now produce up to 80,000 without a 
burr. Free graphite gives Graph-Mo minimum tendency 
to scuff, seize or gall. 





SPECIALISTS 
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MOLDS USED BY PARKER APPLIANCE CO. lacked 
stability after hardening, were also hard to machine. 
Parker switched to Graph-Mo, reported, ‘‘“Graph-Mo is 
ideal because it is free machining, dimensionally stable 
after hardening”. Graph-Mo tool steel machines 304 easier. 


AFTER TESTING SEVERAL oil hardening to»! steels for 
punches and dies, Wales-Strippit Corp. selected Graph-Mo. 
They report, ““Graph-Mo provides long life with minimum 
galling, exceptional wear resistance.” For information on 
Graph-Mo and three other Timken® graphitic tool steels, 
write The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: “'TIMROSCO”. 
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This typical, special control panel consists 
of these Westinghouse control devices: 
Life-Line Starters, Type N Relays, F frame 
circuit breaker, pneumatic timers, trans- 
former and terminal blocks. 


* MAGNETIC CONTROLS 


* CIRCUIT BREAKERS 


* MANUAL CONTROLS 


* PUSHBUTTON STATIONS 


Tre 
COWTEDL Pinay 
* 


se ene ef 


CONTROL RELAYS 
PNEUMATIC TIMERS 
TRANSFORMERS 


TERMINAL BLOCKS 
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The Westinghouse complete line of 
electrical controls for your machines 


Comparison will do it—prove to you that the best controls for 
your machines come from Westinghouse. 

Compare first for selection. Whether your control requirement 
is a simple start-stop action or the most complex series of pre- 
cisely sequenced operations, you can be sure Westinghouse has 
the control equipment to fit your exact needs. 

Westinghouse electrical controls include: Standard, Heavy- 
Duty and Oil-Tite® Pushbutton Units and Control Stations e Mag- 
netic controls featuring the advanced Life-Line Starter—uniform 
in design in NEMA ratings 0-4 e Manual controls including 
Motor Snap Switch, Motor Sentinel, Motor Watchman and the 
widely used NEMA 1A Manual Starter e Famous AB De-ion® 
Circuit Breakers e Control Components—relays (including the 
new, highly versatile Type N Relay), contactors, timers, transform- 
ers, terminal blocks and many other devices for contro! panel’. 

Compare next for performance. You'll find Westinghouse 
Controls are more precise in operation, are more dependable. 
That's because they're designed simply and built ruggedly. 

Compare for installation and operaiing costs and you’il dis- 
cover they save on every jo|». They mount easily —wire up fast. 
And they'll serve for millions of operations without attention. 

For complete information on how to team Westinghouse 
electrical controls with your machines for better service and 
more profit, call your Westinghouse Representative, or write 
Westinghouse Electric Corporation, Box 868, Pittsburgh 30, Pa. 

J-30150 


you can 6c SURE...1¢ ins 


Westinghouse W): 


cry 
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What’s Serewv? 








ee a al 




















“Nope! Not more than 3 Phillips Recessed Head Screws for the lot. After all, it’s only ivory.” 








SALES VALUE is only one of many ~— They cut driving time up to 50%. 
advantages added to your product And they set up tighter having a 
when you use Phillips Screws. These maximum strength of head due to 
screws also save money, work, time. their design. For best results, choose 
They eliminate driver skids, dam- Phillips Wood, M ac hine, Tapping 
PERFECTLY os e S ‘S ; 
MATED! aged parts and split screw heads. crews or “Sens.” 


Only Phillips 
Drivers cre per 


S25 PHILLIPS coweenseetee’ SCREWS 
XM marks the spot... the mark of extra quality 


AMERICAN SCREW COMPANY ° ATLANTIC SCREW WORKS, INC ° THE BLAKE & JOHNSON CO. 
CENTRAL SCREW COMPANY © CONTINENTAL SCREW COMPANY © THE EAGLE LOCK COMPANY 
ELCO TOOL AND SCREW CORPORATION © GREAT LAKES SCREW CORPORATION * THE H. M. HARPER CO. 

THE LAMSON & SESSIONS COMPANY ° NATIONAL LOCK COMPANY 
THE NATIONAL SCREW & MANUFACTURING CO. ® PARKER-KALON CORPORATION 
PHEOLL MANUFACTURING CO. a ROCKFORD SCREW PRODUCTS CO e SCOVILL MANUFACTURING CO. 
SHAKEPROOF Div. OF ILLINGIS TOOL WORKS ° THE SOUTHINGTON HOWE. MFG. COMPANY 
STERLING BOLT COMPANY WALES-BEECH CORP. 


AND THE FUTURE?’S. ~-FINEST FASTENER 
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precision formed GRAMIX die blocks 


prove their 

quality in this 

powerful little 

tube-flaring 
tool 





The new Papco Roto-Master 
Tube-Flaring Tool made by 
the Penn Aircraft Products, 
Inc.of Dayton, Ohio has greatly 
simplified single or double lap 
flaring on all grades of tubing 
for oil and hydraulic line installa- 
tions in aircraft. And GRAMIX is 
mighty important to the successful 
operation of this tool. Four iron 
GRAMIX die blocks provide eight stand- 


© 


ard tube diameters that correspond to eal iia D 
i" i q 
C ay 


the eight stations of the adjustable turret. 


GRAMIX bearings and specialty parts are 
die-pressed from powdered metals to toler- ‘Naas 
ances as close as .0005”. They were selected 
by Papco for this application because they 
can be produced in relatively complicated shapes © 


that require little or no machining and so cost consid- a | > D 
Te {| we 
erably less than machined parts. GRAMIX parts nn j 


are strong and tough too, and showed greater durability and 
longer life than other metals tested for the tube-flaring tool. “hy “2 
ning 


“2 


NOW AVAILABLE! BIG, NEW 44-PAGE 


GRAMIX CATALOG .... 
GRAMIX parts are self-lubricating. Whatever your oper:- 


tion may be, we think you'll find that GRAMIX bearings and 
specialty parts will help cut costs and improve the perform- 
; ance of your product. For complete information, write 


today to... 
WRITE FOR YOUR COPY TODAY .. 





87 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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Eliminate machining costs 


on high density metal 


in irregular shapes 


ike this...) ™ 


High density Mallory 1000 Metal components can 

now be quantity-produced in irregular shapes and High Density . . . 
Mallory 1000 Metal has a density 
of 16.8 to 17.0 grams per cubic 
centimeter. 

High Strength... 
Mallory 1000 Metal has an average 
tensile strength of 105,000 Ib. per 
square inch, 


forms that will need no machining in your plant. 
Mallory’s new contour pressing technique forms 
parts to extremely close tolerances yet maintains 
absolutely uniform density throughout the piece. 


If you want to pack a lot of weight into a small space 


as in rotors, flywheels and balance weights . . . or if Besy Mechinebility . . . 


Where finish machining, drilling or 
... you can depend on Mallory 1000 Metal preformed tapping is necessary, Mallory 1000 


parts to do the job. Count on this sintered tungsten- Metal is like gray iron in both per- 
formance and chip form. 


you need high density for radium or x-ray shielding 


base alloy for the properties listed here . . . 
Drift Resistance . . . 
Mallory 1000 Metal shows no objec- 
tionable drift at rotational speeds as 
high as 40,000 rpm. 


Mallory 1000 Metal and Mallory engineers have worked together 
to give many manufacturers better products at real savings. Why 
not write for details today? Our new Technical Information 


Bulletin on Mallory 1000 Metal is just off the press. 





SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 
Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 


INDIANAPOLIS 6, INDIANA 
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for COMPLEX 
CONTROL LAYOUTS 


use A-B Solenoid Switches 
eee they are SIMPLE « COMPACT ¢ TROUBLE FREE 


@ Allen-Bradley pioneered the development of the SIMPLEST 
OVERLOAD PROTECTION ...and therefore the MOST RELIABLE... starting switch in the world. 
Accurate thermal relays protect the It is the Bulletin 709 Solenoid Starter... the switch with only ONE 
motor against sustained overloads. moving part. There are no troublemaking gadgets like pins, pivots, 
Their accuracy and dependability are bearings, or jumpers. And it is exceedingly compact, which permits 
mee Geeane Sy en SHEE. Se close groupings on control panels. 


safe with Allen-Bradley starters. 

Machine tool builders use Allen-Bradley solenoid starters and relays 
for their control panels, because they are consistent in action and so 
trouble free. Follow their example, and standardize on Allen-Bradley 
solenoid controls. 


AUTOMATIC GRINDER CONTROL 
As work passes through this Blanchard 
4-spindle surface grinder, the auto- 
matic caliper control adjusts the grind- 
ers to limits as low as 0.0005 inch. 
Allen-Bradley trouble free solenoid 
controls are used throughout. 











Close-up of Blanchard control panel, 
Allen-Bradley Co. showing Allen-Bradley Bulletin 709 


1316 S. Second St., Milwaukee 4, Wis. Starters and Bulletin 700 Relays. 


Lehi, felipe teste) mee), ii tel! 





BULLETIN 8O0O0T OILTIGHT STATIONS 


for concentrating control where most convenient 


The 15-button control station, shown below, is a typical o‘ltight 
master station equipped with Allen-Bradley push buttons. 
Any combination of standard buttons can be assembled in 
these stations. Over 40 name plate designations are available. 





Agnew Milling Machine with Allen-Bradley oiltight master station. 


OILTIGHT PUSH BUTTONS 
for Machine Tool Applications 


Oils, cutting fluids, and grease cannot penetrate the dou- 
ble synthetic rubber seals between the push button operators 
and the contact mechanisms of Allen-Bradley Bulletin 800T 
Push Buttons. Consequently, long, trouble free operation 
can be guaranteed. 





Bulletin 800T Push Buttons come in many handy forms, such 
as with momentary or maintained contact push buttons, 
2 and 3 position selector switches, jogging buttons, etc. All 
push buttons have doubie break, silver contacts, and termi- 
nals are equipped with shakeproof wire clamps. Name 
plates can be provided for special, as well as standard, 
designations. 


Independent pilot lights or stations with pilot lights can be 
furnished in various colors. Send for Bulletin 800T. 


Allen-Bradley Co. 
1316 S. Second Street 
Milwaukee 4, Wis. 


Key-operated Pilot Lights in 
Push Button verious colors 


5-53-R 


Quality 


ALLEN-BRADBLEY 


CONTACT BLOCKS—OPERATORS 


Allen-Bradley Bulletin 800T Push Buttons consist of two parts 
—the contact block in several different contact combinations, 
and the operator furnished with various types of buttons. 
These units may be assembled in a large variety of com- 
binations to fit any special requirement. 


—_ QUALITY 
Pc . ae 


: 
- 
: 





: ; - seat Sc 
Is compact design your problem? 
here’s how portable electric tool manufacturers 


solve it with NEEDLE BEARINGS 


Torrington Needle Bearings are designed into many portable elec- 
tric tools because their small cross section permits the close shaft- 
center distances so necessary to compactness. 

They have been performance-prored through years of successful 
operation on counter shafts, pinion shafts and spindles in drills, 
buffers, sanders, grinders and other electric tools. 

Since it was introduced nearly twenty years ago, many manufac- 
turers throughout industry have made the Torrington Needle 
Bearing ‘“‘standard equipment” for products requiring an anti- 
friction bearing that’s light, compact and has high rated radial 
capacity. 

Why not find out how Torrington Needle Bearings can be used 
to advantage in your products? 


THE TORRINGTON COMPANY, Torrington, Conn., South Bend 21, Ind. 





Needle « Spherical Roller « Tapered Roller © Straight Roller » Ball « Needle Rollers 





Trade-marks of some of the portable tool companies whose products enjoy the benefits of Needle Bearings. 


SKIL MILLERS FALLS 
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One of the Largest single acting engines 
in service east of the Mississippi. Built at 
the Hamilton, Ohio plant of BALDWIN- 
LIMA-HAMILTON CORPORATION, it is a 
straight 12 cylinder Diesel engine running 
on crude oil. With DEMA stationary 
standard equipment, its shipping weight 
is 485,000 pounds. 


Nickel Alloys 

Help build stamina 

into an 

Engine that serves a city 


Built to handle the main power load for the city 
of Decatur, Indiana, this unit shows how nickel 
alloyed steels and irons are used in advanced 
design for increased power, quieter operation and 
longer trouble-free life. 


Its forged crankshaft gear ... specified in Type 
4340 or 9845 nickel alloyed steel ... provides: 


; Ductile Iron Gas Valve Bodies for HAMILTON Diesel 
Tensile strength engines undergo an 800-pound pressure test prior to 
Yield Strength assembly. Steel jackets are welded to these bodies with 

. Ni-Rod 55. The castings are stress relieved for four 
Elongation hours, at 1200°F., and placed in service at 240 BHN. 
Reduction in area ) The Ductile Iron bodies prove sounder than those of 


: cast steel, are easier to machine, and combine ample 
Brinell hardness : 280 to 310 strength and ductility to withstand sudden pressure 


Piston heads are cast in high strength nickel- — 
chromium iron to withstand heat stresses. Cylin- 
der liners are one-piece castings containing .50% 
to .75% nickel and .25% molybdenum, for re- 
sistance to both heat and wear. Carburized nickel- At the present time, nickel is available for end 
molybdenum steel, Type 4615, is ordinarily usesin defense and defense supporting industries. 
specified for cams and rollers, and wrist pins are The remainder of the supply is available for 
of Type 8620 nickel-chromium-molybdenum some civilian applications and governmental 
steel. stockpiling. 


products or equipment. Send us details of your 
applications for our suggestions. 


Consult us on the advantages of nickel in your 


THE INTERNATIONAL NICKEL COMPANY, ING. wew'vore's 1 
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MODERN DESIGNS BENEFIT 
FROM THE NEWS IN PLASTICS 


Raw materials and molding 
techniques have wrought changes 
in design and production 


Four, three, even two years ago many of the prod- 
ucts on the market today would have been im- 
possible to make in their present form. 


Working with plastics, the nation’s leading in- 
dustrial designers and engineers have been able 
to transcend the design and production limitations 
of more traditional materials to produce large 
units that are not only soundly engineered tor 
improved performance . . . but geared for faster, 
more economical production as well. 


Radio and TV cabinets, refrigerator shells, unit 
air conditioner housings, and furniture are only a 
few of the products now being molded of plastics 
in one piece...with machining, assembly, finishing 
operations eliminated or materially reduced. Here, 
too, plastics add other pluses: clean, attractive ap- 
pearance ... light weight . . . durability . . . resist- 
ance to water, acids, alkalies, heat, and rust... 
and many other advantages. 


For more information, you are invited to send 
for Monsanto’s new management report which 
includes a study of how plastics are geared for 
volume production of large parts today. The cou- 
pon is for your convenience. For individual as- 
sistance with your problein, call on the Monsanto 
Technical Council—a board of experts in plastics 
at your command. 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING IMDUSTRY...WHICH SERVES MANKIND 
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FREE— 

Send for your 
Materials-Trend Report 
today. Mail 

the handy coupon 


MONSANTO CHEMICAL COMPANY, 


Plastics Division, Room 2129 
Springfield 2, Mass — 


Please send me your new report on the latest materials-trend 


Name & Title 





Company 





Address 





City, Zone, State 








THEY SAY THAT 
SOME SHEAVES CAN 
EASILY BE MOUNTED 
IN ONE PIECE AND 
GIVE THE SAME 
SHAFT GRIP AS THE 
TWO -DIECE DESIGN 


FIGURE 1—TO MOUNT THE QD IN TWO PIECES 
you (1) slide the split hub on the shaft, (2) 
position it with the locking clamp-screw in the 
flange, (3) draw down on the set-screw over 
the key (QD exclusive) -to prevent it from 
drifting, (4) slide the QD rim with its large 
taper bore opening up on the taper of the 
hub, (5) draw up on three heavy hex-head 
pull-up bolts for a tighter grip than you get 
with any other sheave. 


FIGURE 2—TO MOUNT THE QD AS A UNIT where 
a Woodruff key is used in a shouldered shaft, 
you (1) locate the loosely assembled hub and 
rim of the QD sheave against the shaft 
shoulder and (2) draw up on the three heavy 
hex-head pull-up bolts. That’s all there is to 
it. And you haven't sacrificed any grip on the 
shaft. For removal, you simply use re 
bolts as jack bolts in specially tapped holes. 


NO, CHARLIE... LISTEN- 
THE SHEAVE TWAT GRIPS 
THE SHAFT TIGHTEST 

I$ THE ONE THATS 

DESIGNED TO BE 

MOUNTED IN 
two pieces { 


Let’s settle this one 
RIGHT NOW! 


You can’t have your cake and eat it too. 


A one-piece sheave assembly may grip the shaft suffi- 
ciently tight for average use, but it won’t keep the shaft key 
from drifting. Your answer to this problem lies in an exclu- 
sive key set-screw in the hub of the two-piece Worthington 
QD* Sheave. The set-screw is tightened with the hub on the 
shaft before the rim is slipped on (figure 1). 


Of course, if you use a Woodruff key in a shaft with a 
shoulder, drifting of the key is no problem and you then 
can mount the Worthington QD assembled in one piece 
without any sacrifice of its famous friction-cone grip (figure 2). 


WORTHINGTON’S COMPLETE LINE OF MULTI-V-DRIVES 
includes QD sheaves in all sizes, QD Juniors and other 
fractional horsepower V-pulleys, as well as Worthington- 
Goodyear V-belts. Your distributor has complete stocks 
backed by the largest factory stocks you’ll find anywhere. 
Write for Bulletin V-1400-B7F to Worthington Corpora- 
tion, Oil City, Pennsylvania. 

*Reg. U. S. Pat, Off. 


AAAS TA ee a NR 
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The no Junior V-Pulley 


TRADE MARK 


for fractional-hp applications 


offers all the advantages 
of its big brother 


Here’s the popular Worthington QD principle applied to a fractional- 
hp V-pulley! It will grip the shaft tighter than any other V-pulley now 
available. The cutaway shows how tightening of the large nut causes the 
taper-bored rim to force the tapered hub tight on the shaft. Removal is 
just as simple. 











No matter what your fractional-hp V-pulley needs 
WORTHINGTON has an answer... 


For smoothest 
performance from 
V-belt drives use 
WORTHINGTON- 
GOODYEAR EC Cord 
V-belts 


b 


Machined Steel V-Pulleys 
—3',4 in. and under 
Precision-bored for proper 
fit on shaft. Belt seats prop- 
erly, wears longer in accu- 

rately cut groove. 


COMPRESSORS 
AIR-COOLED. WATER-COOLED 


PUMPS 
CENTRIFUGAL, ROTART, 


™~ 


F ressed-Steel 
V-Pulleys 


Heavy gauge, welded steel. 
Equal weight distribution 
assures accurate balance 
and vibrationless operation. 


GET MORE OF THE FACTS 


For all the facts write today for: Bulletin 
V-1400-B7F on stock sizes and specifica- 
tions of Worthington QD sheaves and 


MULTI-Y-DRIVES : 
QO SHEAVES AND ¥.BELTS 


STEAM. POWER 


Cast Iron Bored-to-Suit 
V-Pulleys 


Accurately machined for 
true running and perfect 
balance. Full range of sizes 
with one or two grooves. 


Worthington-Goodyear V-belts. Bulletin 
FHP-100 on FHP pulleys and V-belts 
Worthington Corporation, Oil City, Pa 


Specify These Worthington Standard Products on Your Equipment 
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Each cord carries its 
equal share of the belt load, 
each belt—its equal share 
of the drive load. A com- 
plete line. Also stel-cable 
belts for high capacities, 
HY-T cord belts for shock 
loads, and FHP belts. 








Heim 


spherical 
bearing 
rod ends 














as used on 
C. G. Sargent’s 
Automatic Feeder 


For the simplest, most efficient method of transmit- 

ting motion or power by means of a linkage 

mechanism, there is nothing quite like the HEIM 

Unibal Rod End. It has a single, large ball, bored 

CGPARCENTS Boy to fit the stud or shaft, oscillating in a bronze 
= an socket, and compensating for misalignment in 


Gaaver 5 : 
THE Mass, every direction. 


Take this application on the Sargent textile prepar- 
atory machine which combs out the wool and evens 
out the feed to the succeeding machine, for 
example. The HEIM Unibal Rod Ends do a most 
satisfactory job, save money, and improve the 
operation of the driving mechanism for C. G. 
Sargent’s Sons Corp., Graniteville, Mass. 





You may have a similar use for HEIM Unibal 
Rod Ends or Bearings. Why not write for our 
complete catalag. 


THE HEIM COMPANY, Fairfield, Connecticut 
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This fastener 


works 


through thick and thin! 


Spring-Lock—the easy-to-use removable fastener for mod- 
ern designs—works whether panel thicknesses run over 


or under specifications! Spring wire deflects automatically 


to handle greater or lesser thicknesses. Spring-Lock’s de- 


sign flexibility makes it more than a fastener: it can be 


adapted as a shelf support, door strike, knob or any 
similar panel-mounted device. Many standard shapes and 


sizes of Simmons Spring-Locks are available from stock. 


SIMMONS FASTENER CORPORATION 
1751 North Broadway, Albany 1, New York 


Simmons 


Spring-Lock + Quick-Lock + Roto-Lock 
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HERE'S HOW SPRING-LOCK WORKS 


1. Insert fastener. 2. Half-turn locks it in place. 


With production costs on the uptrend, you can 
figure on Spring-Lock as an assembly time 
and money-saver, because: 

@ Installation is BLIND 


@ Installation is EASY: no special tools are 


needed 
Installation is QUICK: a half-turn locks it 


in place 
@ Installation is SECURE: the spring steel 
locks the fastener, resists vibration 


Send for details and samples, or write us about 
your fastening problem, 


81 








For keeping the machines 


you build in perfect step... 





--e- and in full production 


at all times... 


Whe LA 


Speed Control 


Choose from the complete line—REEVES! 





Se | 4 
\ Ay te 


Motedrive combines motor, 
Variable Speed — speed varying mechanism 
sion for proven sibility , single unit. Speed variations Veri-Speed a aie 

speed 1 to i ; 2:1 to 6:1, inclusive Sizes to aa COst Unit for light a 
25 hp. (Also available in y mony Takes any standard 
fractional hp sizes with speed Ration, 1% tne oe 
variations to 10 1.) —% through 1% bo. e 


and reduction gears in Go 
i e—2 

© @ wide rang , 
rye Sizes ovoilable: frac 


tional to 87 hp- 


Product Engineering — May, 1953 





Who wins the ball games? The team that works 
together. And who wins the production battles? 
The manufacturer with the machines and the men 
that mesh together like cogs in a clock. 

Synchronization is the word. And that’s where ac- 
curate, positive Reeves Variable Speed Control fits 
into your picture as a designer or builder of the new, 
improved machines your customers are demanding. 
For synchronization is one of the basic and essential 
functions Reeves does best . . . precise synchroniza- 
tion of working parts of one machine or machines 
operating in series so that production proceeds at 
the fastest and most profitable pace possible at all 
times and under all operating conditions. 


Example: REEVES Vari-Speed Motodrive is standard equip- 
ment on this Automatic Feed, Cradle and Straightener manufac- 
tured by Automatic Feed Company, Napoleon, Ohio. This ma- 
chine is designed for use on automatic punch presses and, by 
means of the REEVES unit, its operation is closely synchronized 
with that of the press. Feed speed is quickly varied to handle 
different types and thicknesses of material, thus assuring maxi- 
mum rate of production, minimum number of rejects and uniform 
quality at all times. 


REEVES PULLEY COMPANY: 


For synchronization or any of the other functions 
listed below, rely on Reeves—the pioneer and 
leader—to solve your speed control problem. The 
REEVES line, now standard equipment on more than 
2,100 different makes of machines, is the most com- 
plete in the industry—including designs, sizes, ca- 
pacities, speed ratios and controls to meet the needs 
of any machine on your production line or on your 
drawing board. 

A REEVES engineer who knows speed control “in- 
side out” will be glad to help you solve your own 
particular speed control problem, without any obli- 
gation on your part. Write for his name and the free 


catalog described below. 


Keep from behind 
the eight-bell — 
specify Reeves for 
any of these eight 
basic functions 


1 Handle more sizes, shapes and 
materials. 


= Maintain uniform peripheral 
speed (or tension) on decreas- 
ing or increasing diameters 
Match variations in number 
or skill of operators. 4 Accurately control heating, 
baking, drying, cooking, cool 


ing or chilling time. 
Compensate for changes in ° ° 


consistency, density or viscos- 


3 Regulate conveyor eeds— 
ity of materials in process. ° ee ee 


even to fractions of an inch 

per minute. 

G Meinteia uniform pressure, 
weight, liquid level, tempera- 


& Synchronize all working parts 
ture and other variable ele- 


of one machine or machines 
ments. operating in series. 


Free! 


Write for your copy of compre 
hensive, 132-page book covering 
entire REEVES line in detail. Ask for 
REEVES Catalog K55c-G. 


accurate - variable 
REEVES “::: 
Contriil 


COLUMBUS, INDIANA 


Recognized Leader in the Specialized Field of Speed Control Engineering 
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CASE HISTORIES FROM 
MT. VERNON PILES 


The tools shown here are Porter-Cable Machine 
Co's. Model 503 Sander and Model 511 Router. 

Says Porter-Cable: "All of the castings for our 
No. 503 Sander and No. 511 Router are made 
by Mount Vernon Die Casting Corporation, and 
we are very pleased with the work done for us 
by this die-caster. The main frame on the sander 
required an especially difficult die, and Mount 
Vernon did an excellent job. 

We find that die casting the parts which house 
our portable tools enables us to— 

(1) hold down weight to a minimum; 


(2) lower cost of tooling—since die casting can 
be held to such close tolerances that many 
machine operations can be eliminated; 

(3) get high quality castings at reduced costs; 

(4) obtain faster deliveries — permitting us to 
step up our own production schedules.” 


Here are compelling reasons why die casting 
merits serious consideration by every manufacturer 
with a metal product in the blueprint stage. 

If you'll send us your specifications, we'll gladly 
put our long experience and specialized knowl- 
edge at your disposal . . . go to work to please 
you in every respect, just as we have pleased 
Porter-Cable. 


MT. VERNON 


DIE CASTING CORP. 








One B. F. Goodrich RIVNUT 


solves 3 fastening problems! 


RIVET WAS NEEDED for doors of metal cabinets that 1) could 





be installed from one side only, 2) would serve as a nut plate 
® for a knob attachment, and 3) could be installed after enameling. 
A B. F. Goodrich Rivnut proved the perfect answer 


A flat-head Rivnut is inserted in the sheet metal door. Working 

‘ from one side, one man can upset Rivnut in 2 seconds with easy-to- 
om operate heading tool. Bulge formed in Rivnut shank grips the metal 
tightly. The knob of the catch is then threaded into the clean, still- 


intact Rivnut threads. Rivnuts are installed after enameling without 








marring the finish. 


This simple solution saved many man-hours on the job. If you 








have a fastening problem, why not put it up to Rivnut engineers? 
Write to The B. F. Goodrich Company, Dept. A-27, Akron, Ohio. 


Compare these 4 methods of putting screw threads in thin sheet metal 
o A 











Tapped—2 threads Pierced and tapped— Projection welded— 
3 threads 4 threads 





























1 Rivnut is threaded onto 2 Rivnut is inserted—head 3 Tool lever operates pull- 4 After upset, Rivnut threads 
pull-up stud of a manual firmly against work —tool up stud, forming a bulge are still clean and intact, 
or pneumatic heading tool. at right angles to work. in the Rivnut shank. ready for screw attachment. 


B.E Goodrich vai pon E pon 


( DEMONSTRATOR 
Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 


construction, gives proved ap- 
4 plications ... Write for your 
The only one-piece free copy today to The B. F. 


F ——_ Goodrich Company, Depart- 
blind rivet with threads ment A-27, Akron, Ohio. 
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Here’s How the Revolutionary 


‘itmer TIMING 


| i TWO Planes * 


SPMDLE TO TALE 
feom O TO 32 
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FULL 360° rotation of the drill head, both 
horizontally and vertically—and an adjustable 
throat that permits drilling to the center of a 
28” circle—are exclusive features of the ingeni- 
ous Magna Drill. This heretofore unknown 
flexibility ir a drill press is made possible by 
connecting the jack shaft to the spindle by 
means of a “TIMING” BELT DRIVE run 
through the transverse tubular mount! 

Such a fixed-center drive, enclosed in a tube 
of ouly 234” inside diameter, is made practical 
by these inherent characteristics of the ““Tim- 
ing”’ Belt: 


@ Ability to transmit power with practically 
100% mechanical efficiency using pulleys 
less than 2” in diameter. 

@ Freedom from stretch or elongation due to 
wear, eliminating need for adjustments to 
prevent belt's rubbing against tube walls. 


@ Complete freedom from lubrication. 


The extreme flexibility of the Magna Drill per- 
mits as many as four independently-driven 
heads to be attached to its large table in both 
vertical and horizontal positions and makes 
possible simultaneous multiple drilling in more 
than one plane. Each drill head is equipped 
with a 1 hp motor and is capable of drilling a 
1”’ hole in cast iron or a 34" hole in steel. Pro- 
tractors on column joint castings permit quick 
angular settings by vernier scale to within 15 
minutes of arc. 


*A product of Magna Engineering Corp., Menlo Park, Calif. 
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BELT ORIVE 


Industry’s New Power Transmitting Medium 
SWEEPS AWAY DESIGN RESTRICTIONS 


In one application after another, 
“Timing” Belt Drives have enabled 
machine designers to achieve basic 
engineering improvements—or to 
design entirely new machines—that 
were previously either impractical 
or impossible! For never before has 
there been a positive drive that com- 
bined all these desirable charac- 
teristics: 


@ Requires no lubrication, no housings 
or lubricant guards. 


@ Maintains precise synchronization 
(“timing”) between shafts. 





© Provides speed ratios as high as 15 
to 1 in a single step. 


® Operates satisfactorily at speeds from 
inches per hour to 15,000 fpm. 


Permits use of very small diameter 
pulleys for ultra-compact drives. 


@ Has nearly 100% mechanical efficiency. 


© Needs no initial tension. Lighter 
bearing loads permit lighter bearings. 


© Does not stretch or lengthen with use; 
requires no take-up. 


® Can be designed for zero backlash. 
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© Capacity ranges from 1/100 to 300 
horsepower. 


These are but a few of the unique 
features of this amazing tooth-grip 
belt drive that is already in success- 
ful use on hundreds of thousands 
of machines. Consult your local 
NYB&P Distributor—or write di- 
rect—for the new “Timing” Belt 
brochure describing in more detail 
the “Timing” Belt and many in- 
teresting applications. Address: 
“Timing” Belt Division, New York 
Belting & Packing Co., Tacony, 
Philadelphia 35, Pa. 


) America’s Oldest Manufacturer of Industrial Rubber Products 
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Koppers Polystyrene in Radio... 


an deal material tor cabinets! 





A variety of desirable character- 
istics has built a demand for Kop- 
pers Polystyrene as a material for 
radio cabinets and cases. Its light 
weight has made it particularly suit- 
able for portable radios. 

In addition to light weight, the 
ability to remain unaffected by the 
constant heat of a radio in operation 
is absolutely necessary. The heat sta- 
bility of Koppers Polystyrene Type 8 
is more than sufficient to satisfy this 
requirement. Strength, ease and 
speed of molding, dimensional sta- 
bility for perfect mating of sections, 
and low cost are other characteristics 
of Koppers Polystyrene which make 
it a favorite material with manufac- 
turers and molders. 

Customers are attracted to radio 


cabinets of pleasing colors made pos- 
sible by the use of Koppers Polysty- 
rene. Manufacturers and molders 
have found that Koppers has elimi- 
nated the risk of visual variations in 
color. Koppers method of Color 
Matching and Control assures adher- 
ence to color specifications within 


A General Electric Company 
Molder — General Electric 
Company, Chemical Div., 
Pittsfield, Massachusetts 


Motorola Inc. 

Molder — Chicago Molded 
Products Corporation, Chi- 
cago, Ill. 


CBS-Columbia, Inc. 
Molder — Jamison Plastics 
Corp.,New York,New York 


Philco Corporation 
Molder—Erie Resistor Corp. 
Erie, Pennsylvania 


Emerson Radio 


and Phonograph Corp. 
Molder—Erie Resistor Corp. 
Erie, Pennsylvania 


Zenith Radio Corporation 
Molder—Erie Resistor Corp. 
Erie, Pennsylvania 


exacting tolerances unsurpassed in 
the industry. 

Write today for information about 
the suitability of Koppers Polysty- 
rene for your product. A Koppers 
representative will be happy to call 
and discuss your specific product 
needs. 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


yo 
KOPPERS 


vW 
® 


KOPPERS COMPANY, INC., Chemical Division, Dept. PE-53, PITTSBURGH 19, PA. 


SALES OFFICES: 
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NEW YORK -: 


BOSTON : 


PHILADELPHIA 


CHICAGO 


DETROIT LOS ANGELES 
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Facts about 
HELI-COIL inserts 
you should know 





W hat they are 


Heli-Coil* screw thread inserts are pre- 
cision formed coils of stainless steel or 
phosphor bronze wire. Wound into tapped 
holes, they form permanent, non-corrosive, 
strip-proof threads of astonishing strength. 
Available for National Coarse, National 
Fine and Unified threads, pipe threads 
and spark plug threads. They are made 
in all standard sizes and lengths for assem- 
blies requiring Class 3, 3B, 2 or 2B fits. 


W bat they are for 

AS ORIGINAL COMPONENTS: Heli- 
Coil inserts are used to provide stronger, 
lighter fastenings, corrosion-proof, wear- 
proof threads in all assemblies. 


FOR PRODUCTION SALVAGE: 
When conventional tapped holes are dam- 
aged in production, restore them on the 
line with Heli-Coil inserts. Get better- 
than-original strength with no increase in 
screw size and no tell-tale signs of rework. 


FOR SPEEDY REPAIRS: When tapped 
threads wear, strip or corrode in service, 
renew them in minutes on location in 
shop or field with Heli-Coil inserts. No 
welding—no plugging—no secondary 
machining —no oversize screws. 


How they work 

Holes are drilled and tapped as you do for 
ordinary threads—then Heli-Coil inserts 
are wound into tapped holes by hand or 
power tools. Install in a few seconds, as- 
sure thread protection forever. Can be 
used in any metal wood or plastic. 


No other method is so simple, 
effective and practical. 


What they do for you 


Heli-Coil inserts save money because they 
strengthen threads and make fewer smaller 
fastenings do the same holding job. They 
make lighter bosses and flanges practical 
and they save weight in two ways: (1) by 
pe ¢ use of cap screws, instead of 

Its and nuts; (2) by allowing use of 
smaller, shorter, fewer cap screws. Heli- 
Coil inserts protect your product from 
thread wear, galling and stripping for 
life in every kind of metal, in plastics or 
wood. They preserve customer good-will 
by preventing product failure, due to 
thread fault. Heli-Coil inserts improve 
the end product, cut rejects, salvage 
threading errors. 


Best time to put Heli-Coil inserts benefits 
to your use is right at the designing board, 
as many leading manufacturers are doing. 
But to convince you of their many advan- 
tages ask for a working demonstration 
right on your production line. Write to- 
day! Complete information and engi- 
neering data is available in the Heli-Coil 
catalog. Use Coupon! 


*Reg. U.S. Pat. Off. 


Approved for All Military 
and Industrial Uses 
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How to 
save 


headaches 
in fastenings y 


Lend an ear to the.many successes 
with tapped threads where stripping, 
wear, cross-threading and corrosion 
used to occur. 


Open your eyes to the surest way to 

end thread problems forever —Heli- 

Coil* Screw Thread Inserts. This 

armored protection is simple to add 
ua —costs little—never fails. 


Tell us about your products and we 
will show you how to add lasting 
protection against thread 

problems right on your 

production lines. 


HU LU inserts are precision 


formed stainless steel or phosphor bronze wire coils 
that add strength to screw threads in any material — 
especially in light metals and plastics. The result —an 
improved product — usually at reduced production cost. 


Write now for FREE samples and complete 
technical data. 


eS oe oe oe Oe ee ee ee 9 ee ee ee ee ee ee ee ee 


HELI-COIL CORPORATION | 


145 SHELTER ROCK LANE, DANBURY, CONN. 1] 


(1) Send Free samples and Handbook No. 652, a complete design ! 
manval. 


[10 Send Free samples and put my name on list to receive “Heli-Call,” 
case history periodcal. 


NAME TITLE 








ADDRESS. 





city ZONE STATE. @ 


Cee edited 





! 
i 
! 
! 
1 
COMPANY. 
i 
' 
' 
: 
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Whether the job is BIG or small 
uniform (carpenter tubing 
speeds fabrication 


The giant on the left and the pygmy on the right are both 
heaters—both are made from Carpenter Stainless Tubing— 
and the manufacturers selected Carpenter for essentially 
the same reasons. 


Whether the job calls for a large immersion heater for heating 
chemicals in batch tanks or a small heating unit for a solder- 
ing iron, these fabricators know that the consistent uniformity 
in analysis, tolerance and finish of Carpenter tubing makes 
their production move smoothly and gives them the finest 
possible finished product. 


When you want to discuss your design or fabricating problems, 
call your nearby Carpenter Stainless Tubing Distributor. He 
will be glad to put his experience to work for you. The Carpenter 
Steel Company, Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y. ‘“\CARSTEELCO” 


+ Fisasis — sagen Tolerance - Finish —- 
STAINLESS TUBING & PIPE | a wy 
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Look how Kralastic Helped sobre the tare neato problem / 


“Hard” water is hard on a lot of things and oth emicals that 


toler 
on face, 
Ply 
rica § iargZ 
er sotten- 
water from eating 
er softener itself tion possibie ft 
‘Be Kralastic more than licked the What's more, Kralastic w 
problem! Valves molded of this unusual ’ ’ | lv u outstanding 
rubber-resin blend are unharmed by the nstanta mr fr t ) MARVINOI 


hardest water. They resist salts, acid 


Nougotuck Chemi 
245 Elm Street, N 


Division of UNITED STATES RUBBER COMPANY 


Naugatuck. Cor 
BRANCIUILES: Ake o Fk ne Charlotte e Chicago e Los Angeles ¢e Memr Je 
Philadelphia e IN CANADA; Naugatuck Chemicals, Elmira, Ontario 


Pi € State 


a on on an as as on oe ee oe en eo en ee ea 





NATIONAL OIL SEAL LOGBOOK 





Write our Redwood City office for reprints of this Logbook page 


Whirlpool seals a vertical oscillating shaft 


and simplifies installation with Syntech* seals 


In the Whirlpool 501562 automatic 
home clothes washer, the agitator drive 
shaft is mounted in a vertical position 
within a rotating basket drive tube. 
Both are assembled within a steel 
center post rising through the washer 
tub. At four points near the top of this 
assembly (Figure 1) sealing is neces- 
sary to retain S.A.E. +40 oil and pre- 
vent contamination by water, detergent 
and lint. National Syntech* (synthetic 
rubber) seals are used at all four points. 

At the top of the assembly, a Na- 
tional 240,000 Syntech (Figure 2) is 
mounted within the basket drive tube 
and seals the oscillating agitator shaft. 
Immediately below, a National 340,000 
Syntech is mounted inside the center 
post to seal the O.D. of the basket drive 
tube. Farther down the assembly, two 
additional seals—again National 240,- 
000 and 340,000 units—are installed 
to insure efficient lubricant retention. 
All seals are of springless design with 


sturdy, long-lasting Syntech sealing 
members and a Syntech-covered O.D. 
The seals also have a rigid steel bonded 
inner member which simplifies assem- 
bly by insuring that the seals remain in 
position when the agitator shaft and 
drive tube are inserted. 

National seals used in this washer 
are standard designs, availabie ina 
wide number of sizes. National has 
over 2,500 standard design rubber or 
leather seals. Possibly your seal re- 
*T.M. Reg. 


Fig. 1. Agitator shaft and drive tube 


1 4 


Fig. 2. National Fig. 3 National 
240,000 Syntech 340,000 Syntech 
quirements can be met from this large 
selection; perhaps special engineering 
is required. In either event, National 
Applications Engineers are at your 

service. 


Sealing 
News & Tips 


National 320,000 Syntech Seal 


One of the many 

National Syntech 

designs. Spring- 

loaded synthetic 

rubber sealing lip 

for fluid or lubri- 

cant retention, integral with spring- 
less outer lip for exclusion of dirt, 
water, foreign matter. Rubber-cov- 
ered O.D. to seal bore without 
gasketing cement. Rigid steel inner 
case. 


National O-Rings 


National, a world 

leader in oil seals, 

now offers a com- 

plete O-Ring line 

of consistent qual- 

ity and uniform- 

ity ... See your 

National Applica- 

tions Engineer for full information, 
engineering and sales service. Or, 
write direct for the new National 
O-Ring catalog, most broadly useful 
brief compilation of O-Ring data 
offered. (Write on your letterhead, 
please.) 


National Shims 
National Shims 


are available in > 

many sizes and 

shapes and all 

thicknesses from .001” up. Uniform 
density of metals employed pre- 
vents distortion under severe pres- 
sure. Used by all leading vehicle, 
equipment and machinery manufac- 
turers. Request Catalog 39. 


“Let Your Decision be Based on Precision”’ 


NAKISNAL 


OIL & GREASE SEALS 


O-RINGS SHIMS 
NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


; 





CALL IN A NATIONAL APPLICATIONS ENGINEER 


CHIcaGo, ILL. 
CLEVELAND, OHIO . 


Detroit, MICH. 


. Room 4113 Field Building, F Ranklin 2-2847 
210 Heights Rockefeller Bidg., Y Ellowstone 2-2720 
DALLAS, Texas . . . 30% Highland Park Village, JUstin 8-8453 
726 Lothrop Avenue, TRinity 1-6363 
WICHITA, KANSAS. . « 


MILWAUKEE, WISs. 
NEWARE, N. J. 
REDwoop Ciry, CALIF. 


DOWNEY (Los Angeles Co.), CALIF 
647 West Virginia Street, BRoadway 1-3234 
Suite 814, 1180 Raymond Blvd., MItchell 2-7586 


. 11634 Patten Rd., TOpaz 2-8166 


. Broadway and National, E Merson 6-3861 


519 South Broadway, WIchita 2-6971 
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‘Truarc self- locking rings replace threaded i 
Save 6¢ per unit, speed assembly by 140%. 





Cy) 


Screw-Fastened Plug 
Method 
Friction-drag must be uni- 
form inthe plunger assembly 
of this fire-extinguisher 
nozzle. But the felt seals 
vary greatly in condition — 
bringing large variations in 
drag, compensated for only 
by careful, slow assembly. 
This design died on the 


[| 2 Woaldes Truarc rings (series 
5005) easily positioned 
against washer that abuts on 
seal, keep drag on plunger 
uniform, Drag can be care- 
fully controlled by varying 
position of rings. Proper 
pressure secured in speedy 
assembly. Rings need no 


drawing board, 


Ansul Chemical Company’s new 
watertight precision nozzle for their 
dry chemical fire extinguisher replaces 
conventional stainless steel plug with 
two Waldes Truarc Self-Locking Re- 
taining Rings and washer. Rings hold 
entire nozzle packing securely in 
place — keep friction drag of plunger 
uniform, Adjustable in final assembly, 
Truarc rings speed production from 25 
to 60 units per hour. They save 6¢ per 
unit in overall costs, /" in length, 
Redesign with Waldes Truarc Rings 
and you, too, will save on assembly, 


For precision Internal grooving and undercutting. . 


SEND FOR NEW CATALOG > —_ l 


time, improve product performance, 
facilitate easier servicing of whatever 
you make, 

Wherever you use machined shoul- 
ders, bolts, snap rings, <otter pins, 
there‘’s a Waldes Truarc Retaining Ring 
designed to do a better job of holding 
parts together. They‘re precision-engi- 
neered... quick and easy to assemble 
and disassemble. They give a never- 
failing grip. Find out what Truarc Rings 
can do for you. Send your blueprints 
to Waldes Truarc engineers for indi- 
vidual attention, without obligation. 





j WALDES 


= TRUARE 


Rts vu 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 

WALDEP TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY OWE O8 MORE OF THE FOLLOWING 

U.S. PATENTS: 2.902.047; 2.902.048; 2.476.052; 2.420.921; 2.420.941; 2.499.705; 2.441.848; 2.455.165; 
8.493.300r 2.603.909: 2.487.003; 2.407.003; 2.491.906; 2.509.081 AWD OTHER PATENTS PENDING. 
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grooves. 


WALDES TRUARC RINGS IAADE 
THESE SAVINGS POSSIBLE— 


_ Discarded Design 


Sorts: Cost Per Unit Parts Cost Per Unit 


$0.0146 


Trvarc Design 


threaded 2 rings 

stainless | 

steel plug .. $0.0675 

Direct Labor $0.0350 1 washer 
$0.1025) 


$0.0280 
$0.0426 
Total savings per unit 
with Truarc Rings $.0599 


eeeeeeeeeeeeeeeeeeeeeeeee 


. Waldes Truarc Internal Grooving Tool. 


eo oe oe a oe oe a ee oe oe 6 oe Oe ow oe oe oe oe oy 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y, 


Please send me the new Woldes Trvarc Retaining Ring 


catalog. 


ee 


Company 


City 


Ee 


Business Address sneeuianiinaiamentetneies 


a 


is PNOSS 
(Please print) 
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Flaw finder switches to 


-AXIOHM RESISTORS 


The Sperry ultrasonic Reflectoscope, a 
compact, portable unit designed for on- 





the-job inspection, “listens” for defects 
through as much as thirty solid feet of 
aluminum and even greater thicknesses in 
steel and other materials. 

Many of the circuits in this highly sensi- 
tive electronic instrument now include 
Ward Leonard Axiohm Resistors. Sperry’s 
design engineers gave three reasons for 
specifying this ruggedly built, self-mount- 


ing, miniature resistor. 


¢ stronger anchorage of the axial lead 
e smailer size 


¢ full watt rating at high resistance values 


AXIOHM RESISTORS of the vitreous 
enamel wire-wound power type are de- 
signed for use by the electronic and 
allied industries. These newly devel- 
oped miniature resistors are self-sup- 
porting by their own wire leads which 
are hot tin-dipped for ease of soldering. 
They are available in conservatively 

Sperry Reflectoscope, rated 5 and 10 watt sizes. Write for 
made by Sperry Products, Inc., Axiohm resistor bulletin. 
Danbury, Conn. 


WARD LEONARD 
mine ELECTRIC COMPANY 


° MOUNT VERNON, NEW YORK 


FR eeelhO- E rgintcred Coritols Since 1892 
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WARD LEONARD 


makes 

19 distinct 
inspections 
and tests 


on every 
Vitrohm 
resistor 


Measurement of outer diam- 
eter and concentricity of 
ceramic cores are but two of 
the 19 checks made on every 
Axiohm resistor. 


In the Axiohm, as in every stock and made- 
to-order resistor, Ward Leonard gives this 
same careful attention to the details that re- 
sult in long-life service even under the most 
adverse conditions. 

Every resistor component is matched with 
respect to thermal expansion. Ward Leonard 
resistor cores, Vitrohm enamel, terminals, 
junctions, even resistance wire, are result- 


engineered for accuracy and uniformity. 


Whether your product is a delicate elec- 
tronic device like the Reflectoscope or a 
heavy-duty industrial machine, you need an 
electrical control you can count on. Ward 
Leonard has the productive facilities and the 
technical know-how to meet your every re- 
sistor need. Let Ward Leonard’s engineering 
department help you select the right one. 
Ward Leonard Electric Company, 68 South 
Street, Mt. Vernon, New York. 


Watd Leonerd’s com 
plete ngineering text 
book Handbook of 
Power Resistors 5 
per copy 

RHEOSTATS MOTOR 
CONTROLS 


CHROMASTER 
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Peppered by steel shot for 5 years... 
U. S. Rubber Permobond is still on the job! 


ry 
Durst tumbling barrels contain steel pellets which, with soap (for 
lubrication), are used to ball burnish hardware. The high abrasive 
action wore out the maple linings in the barrels every 2 to 3 months. 
rhen United States Rubber Company technicians were consulted. They 
installed the U. S. Permobond Linings that are still in use—even after 
5 years’ service! Permobond is unaffected by the steel shot or the action 
of the soap. 
Permobond linings are extremely rugged. They resist the action of 
corrosive chemicals and gases. They are impermeable and can be 
applied to almost any fabricated metal section, big or small, simple or No more corrosion in this spray’s nozzle! 
PP : ‘ ; ‘Gal : P Now it’s made of U.S. Rubber’s Molded 
complex. Very often, especially when the container is too big to move, Uscolite. Original nozzle of aluminum de- 
i cee . . . i: se ae veloped clogged holes and became too hot 
it can be lined with Permobond right in your own plant, quickly and to handle. The Uscolite nozzle, attached to 
economically. For this and other “U.S.” quality products, you may call U.S. Rubber tubing, is heat-resistant, strong 
ad A oh . ¢ and feather-light 
one of the 25 “U.S.” branches, each staffed with its own group of 
engineers. Or write to address below. 


“U.S.” Research perfects it...“U.S.” Production builds it... U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products «+ Oil Field Specialties « Plastic Products « Molded and Extruded Goods « Protective Linings and 
Coatings « Grinding Wheels « Packings « Tapes « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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Proved/ by thousands of hours...on thousands of machines! 


ALEMITE OILMIST LUBRICATION 


the most efficient lubricating 
system ever devised! 


1. MULTIPLIES Bearing Life! 

2. CUTS Product Spoilage! 

3. BOOSTS Machine Output! 
Millions of actual machine hours on 
countless installations prove Alemite 
Oil-Mist is the most efficient automatic 
lubrication system you can specify. 
Easy to incorporate into new projects 
. .. Just as easy to use in modifying 
existing designs! Oil-Mist can bring 
impressive savings in man-hours, 


product spoilage . . . can save its cost 
over and over again! 

This is an amazingly simple system 
of lubrication, which applies a clean, 
cool, constant and uniform film of oil 
wherever it is needed—to groups of 
bearings, slides, chains, gears—to any 
moving part. Oil-Mist is unique. The 
lubricator has no moving parts, oper- 
ates on compressed air, and is com- 
pletely automatic—proved completely 


bearing life, lubricant, decreased foolproof. 


HOW IT WORKS: 


The Oil-Mist Lubricator atomizes oil into microscopic particles which 


Os. @ are carried in the air stream and distributed through tubing to bearings 
wD Ao a Oil-Mist airborne 


complished this way: Compressed air - 


lubrication is ac- is set by knob (5). The mixture of air 
and oil from the venturi is thrust 
entering the unit passes through air 


against buffle (6). Only the most 


t ay regulator (1) and air gauge (2). As minute, lighter-than-air particles are 
&§ a this air passes through venturi (3) if 


. draws oil from reservoir (4). Oil flow line to lubri 
\ } 


—— blown through outlet (7) into hetivery 
for bearings 
| Alemite Oil-Mist offers all these lubrication advantages 


Automatic Lubrication ® Continuous Lubrication * Eliminates Guesswork * Cuts Oil Consumption up to 90% 
Extension of Bearing Life ® Stops Oil Drippage * Reduction of Bearing Temperatures * Greater Safety 


Reduction in Number of Lubricants ® Protection from Contamination * Elimination of “Down-Time” *® Manpower Savings 


delivers oll to bearings 3Wayo 


@ Oil-Mist outlet 14” fem. p.t. Air gauge 1. Oil-Mist as Such. Most commonly applied to any type 


; ors to 50 psi. ore : 
prime $to — — of anti-friction bearing — ball, roller or needle. 
air pressure—5 to 20 psi. 


e@ Air regulator (A) reduces from 
pressures up to 200 psi. Normal 
air consumption—.7 to 1.2 cfm. 

@ Range of oils handled—to 
1,000 sec. (S.U.V.) @ 100 &. 

@ Oil reservoir (B) capacity 12 oz. 
(approximately 1 week supply). 
Intake filter screen—70 mesh. 
Fill plug—ie”. 

®@ Material—die cast aluminum body with nylon 
plastic window. 

@ Baffle type water separator (C) —automatic self-dumping. 
Requires no manual attention—no filter elements 
to replace. Air inlet 44” fem. p.t. 








2. Oil in Spray Form. For open and enclosed gears 
and chains. Nozzle partially condenses mist so that 
it can be directed on to a concentrated area. 


8 NEN Re Ree 





3. Oil-Mist Condensed. For plain bearings, slides, ways, 
vees, cams and rollers. In these applications, condens 
ing fittings convert oil-mist to liquid oil. 





i | 
é 





@ Solenoid Control (D) starts system automatically 
when machine starts—foolproof. 


Alemite OIL-MIST Lubrication 
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Write Today! this Oil-Mist Catalog and 
Engineering Dato Book is FREE for the asking. 
Write now for your copy. Alemite, Dept. T-53, 
1850 Diversey Porkway, Chicago 14, Illinois. 











SOME ALLOYS PRECISION 
CAST BY INCO 


Nickel-Base Alloys 
Ferrous Alloys 

Austenitic Stainless Steels 
Martensitic Stainless Steels 
Ferritic Stainless Steels 
Carbon Steels 

Alloy Steels 

Tool Steels 

Cobalt-Base Alloys 








Inco-Cast precision investment castings offer a practical way to make a wide variety of difficult- 


to-machine shapes including: thin vanes, wing sections, non-critical gear teeth, slots and threads. 


How YOu Can Save up to 50% on small parts 


With Inco-Cast precision investment 
castings, others are saving as much as 
50 percent of the production cost on 
small parts. 


Perhaps you can, too. If you need small 
parts with complex internal sections, 
shallow blind holes, unmachinable cavi- 
ties or other shapes that are costly to 
make, it may pay you to investigate 
precision casting. For precision cast- 
ing lends itself to economical produc- 
tion of intricate shapes where toler- 
ances as close as plus or minus .005” 
per linear inch are needed. 


Inco-Cast precision castings not only 
save you money—they make it possible 
for you to use extra strong and harder 
alloys for longer service life... 

e You can reduce your machine shop 
bottleneck because they require little or 
no machining. 

eThey make possible the use of hard- 
to-machine metals, 


e In many applications you can get 
parts made by precision casting that 


would be impossible {‘o make by other 
methods. 


e Frequently it’s even possible to sim- 
plify your designs when you use pre- 
cision castings. 

If youhave a problem with a part whose 
cost of production seems out of line — 
if it’s a shape where a single casting 
might eliminate many machining op- 
erations — if you have a design that 
cannot be worked out economically — 
just send a blueprint or actual sample 
with an estimate of the quantity needed. 


Inco casting specialists will analyze 
your problem and, if precision casting 
is a practical solution, they will give 
you an estimate of costs and their sug- 
gestion on the best alloy to use. 


In the meantime, for more detailed in- 
formation about this money-saving 
process, write for your free copy of “In- 
vestment Casting—Its Advantages and 
Practical Applications.” 


The International Nickel Company, Inc., 
67 Wall Street, New York 5, N. Y. 


Inco Castings PRECISION, SAND, CENTRIFUGAL Bixciy 
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TRANSISTORS 


Although still experimental, this 3-stage amplifier 
promises significant advances in miniaturized equip 
ments. It has a power output of 100 milliwatts —less 
than 10°; distortion—and a power gain of 70 db. 


Tantalytic capacitors were a “‘natural’’ for inter 
stage coupling in the circuit because of their small 
size, large capacitance and low leakage current. They 
match the transistors in ruggedness and long operating 
life. And they will operate over a wide temperature 
range (—55°C to + 85°C with at least 65‘ ;, capacitance 
at —55°C). Other features include light weight, long 
shelf life, and hermetic sealing. 


If you have a capacitor application where you 
need small size and superior performance, it will pay 
you to investigate Tantalytic capacitors. They're 
available in polar and non-polar construction and in 


POTS 


q YEARS OF ELECTRICAL s* 
= £ 
~ “ 
ay, PROGRESS + 
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TANTALYTIC CAPACITORS 


teamed in 100-milliwatt tubeless amplifier 


General Electric engineers at Electronics Park, 
Syracuse, have developed a new tubeless audio 
amplifier circuit that utilizes three junction transis 
tors and three Tantalytic capacitors. 


ratings from 175 muf at 5 VDC to 12 muf at 150 
VDC. For additional information use the convenient 
coupon below. 


General Electric Company, Schenectady 5, New York. 
Sigtigs ee eaeriinain pts eupeteeainns ~ | 


General Electric Co., Section N 407-313 
Schenectady 5, New York 


Gentlemen: Please send me a copy of your free Bulletin(s) 
GEC-808 and GER-451 ‘‘Tantalytic Capacitors” 
ECG-1 “Germanium Transistors” 

Name 


Company 


Street 


GENERAL @@ ELECTRIC 
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to handie your 


PROBLEM Dees seins sire er 


diameter to produce greater rigidity 
without disturbing boundary dimensions, 
a separable inner race type Hyatt Hy-load 
bearing can be used with the inner race 
omitted. Rollers operate directly on a 
suitable hardened and ground shaft. 








hardness and finish. 


If your design applications involve radial loads, the 
best way to handle the job is with Hyatts—for 


Hyatt offers industry’s most complete line of 





straight radial roller bearings! Hyatt Hy-Loads, 





for example, are made in three diameter series and 
two basic widths, to standard dimensions. There are 
ten major types—for the heaviest radial loads, and 
light or intermittent thrust loads. Four have 
separable inner races, two have separable outer 


races and four are non-separable, thus permitting 





For designs requiring a bearing 
installed as a unit, there is the 
solution to any roller bearing problem at your non-separable type of Hyatt Hy-Load. 
Whether you select a separable or non- 
seporable type of Hyatt Hy-Load, they 


Corporation, Harrison, New Jersey. are available in a wide range of sizes. 


WAT Fi votre cxsenes 
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Write for our gerieral catalog No. 150—it will put the 


wide flexibility in design and assembly procedures. 3 


fingertips. Hyatt Bearings Division, General Motors 








IN THIS TINY TUBE? 


Ut is plug drawn 


By being plug drawn, the tube is endowed with an inside 


surface of exceptional, mirror like smoothness. 


Thus the flow it provides is uniform, and uninterrupted, 


and high efficiency in operation is attained. 


TINCTIVE TUBE 


1S CALLED 


Capilator: 


the capillary tube used for restriction purposes 


The accompanying photomicrograph, 
showing a 200-time magnification of 
the inside wall of the Capilator, 
gives you a good idea of the smooth- 
ness of this inside surface. The size 
of the tube shown was .081” O.D. x 


.031 1.D. 


*REG. U.S. PAT. OFF, 


When you attend the Inform-A- 
Show in Los Angeles May 24-27, 
be sure to visit our Booth 304 
It is to your great advantage to learn more about Capilator—indeed an exceptional capillary tube. 


\ISHE 
g o, 


WOLVERINE TUBE DIVISION ey 7 


c 
‘Wms of CALUMET & HECLA, INC. 
Manufacturers of Tubing Exclusively 
1415 CENTRAL AVENUE © DETROIT 9, MICHIGAN 
Plants in Detroit, Mich. & Decatur, Alo. Sale offices i Principal Cities 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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Other Wolverine 


Products 


CAPILATOR* 

—the copillory tube for 
restriction purposes 
COMMERCIAL TUBE 
AUTOMOTIVE TUBE 
CONDENSER TUBE 

COPPER WATER TUBE (K-L-M) 
ELECTRIC WELDED 
STEEL TUBE 
FABRICATED TUBULAR 
PARTS 
WOLVERINE TRUFIN® 
—the integral finned tube 
REFRIGERATION AND AIR 

CONDITIONING TUBE 
(Plain or Tin Plated) 

S.P.S. PIPE 
SPUN-END TUBET 


*Reg. U.S. Pot. Off 








it Patented Process RE 22465 
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Even small parts can help reduce production 
costs and increase sales appeal. This alumi- 
num nut for the grinder attachment of the 
popular Dormeyer Power Chef is a small 
part with a big job. Stock for the nut is 
Reynolds Aluminum drawn round tubing. 
Manufacturing costs are lowered because 
aluminum is an economical material. It is 
readily worked on automatic screw machines 
and requires no costly finishing operations. 

Aluminum has proved a wise choice for 
this nut from a sales standpoint, too. This 
aluminum nut will not rust—can not con- 
taminate food. Its resistance to corrosion 


CASE NO. 75 DORMEYER POWER CHEF 


assures a permanently attractive, smooth, 
easily cleaned surface ... so essential for 
proper care of food handling equipment. The 
immunity to rust with no surface finish to 
chip or wear off, assures the utmost in 
durability and long, trouble-free life. 
Regardless of size—from shoe eyelets to 
ocean liners—you probably can put alumi- 
num to profitable use in the products that 
concern you. Whether you use only a frac- 
tion of a pound of metal or several thousand 
pounds per item, you'll find you can speed pro- 
duction, increase capacity, lower costsand add 
new sales appeal with Reynolds Aluminum. 


LET ALUMINUM SERVE YOU, TOO 
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ALUMINUM ? 


...- because it has an ideal combination 


of advantages found in no other metal! 


More aluminum is being specified in designs Specialists help your designers and engineers 
today because aluminum improves products get maximum benefits from this modern metal. 


and increases sales. Let Reynolds Aluminum Remember, only aluminum gives you... 


Lightweight with great strength 


Consistently low cost 
no more now than before World War Il 


Natural resistance to rust and corrosion 
Attractive appearance 
Ease of fabrication by modern methods 





: Pe a: : a } 
STILL MORE ALUMINUM (COMING Yours for The Asking . .. 


s REYNOLDS TECHNICAL BOOKS 


(pleese request on business letterhead) 





© Aluminum Data Book 
(Aluminum Alloys and Mill Products) 


Aluminum Structural Design 
Aluminum Powders and Pastes 


Designing with Aluminum Extrusions 





Fastening Methods for Aluminum 





Finishes for Aluminum 


ee eT) we 





Forming Aluminum 


+ +» @ historic chy Beery savekee of Heat Treating Aluminum Alloys 


Wer Geaeretoas. Machining Aluminum Alloys 


* Welding Aluminum 

To the man in charge of production ® Metals Weight Slide Rule 
Acquaint yourself with accepted techniques for fabri- 
cating aluminum. Write on your letterhead for alumi- 
num fabrication books listed at right. On special 
problems consult with Reynolds staff of aluminum 
specialists. Reynolds Metals Company, 2561 South 
Third Street, Louisville 1, Kentucky. 


Complete index of all technical literature 
and films on aluminum design and fabrication 
also available. 











Be sure to see “Mister Peepers” every Sunday night, 7:30 EST, NBC-TV; hear “Fibber McGee and Molly” every Tuesday night, 9:30 EST & PST, NBC 








REYNOLDS 9% ALUMINUM 


MODERN DESIGN HAS ALUMINUM iN MIND 
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Need - 
These? These? 


ec ne 


If you’re in the market for fasteners, you can be 


or sure of finding the right sty!es and sizes when 





you choose the Bethlehem line. 


Bethlehem makes standard fasteners in all 


types. In addition to machine, carriage and lag 
Th ~5e 9 bolts, we produce such items as turnbuckles, 
s clevises, rivets, spikes and washers, all of them 

in a full size range. 
You'll like Bethlehem Fasteners, not only for 
their variety, but also because they meet your 


requirements for strength and dependability. 


Give them a try, and see! 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Stee! Corporation. Export Distributor: Bethlehem Stee! Export Corporation 





MADE AT LEBANON PLANT 
Key to Quality 
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“SEE OUR EXHIBIT AT THE MATERIALS HANDLING EXPOSITION, BOOTHS 705 & 9” 


Series M2-300 Vickers Hydrau- 
lic Motors made in three sizes 
with 3 styles of mountings. ce 


Series M2-200 Vickers Hydravu- 
lic Motors made in two sizes 
with 2 styles of mountings. 


MORE SIZES of 
ICKER$S 


BALANCED VANE TYPE 


HYDRAULIC 


‘Series M2-400 Vickers Hydraulic , 
Motors made in two sizes with 


3 styles of mountings. 


“Now in production are two more series of Vickers 
Balanced Vane Type Hydraulic Motors. They are now 
available in nine sizes and have normal horsepower 
ratings to 28.5 hp. Among the important features of 
these simple and rugged hydraulic motors are: (1) more 
horsepower for less money, (2) hydraulic balance for 
longer life and less maintenance, (3) automatic wear 
compensction, (4) dynamic balance and quiet opera- 
tion, (5) exclusive “rocking beam” construction. Get in 
touch with your nearest Vickers Application Engineering 
office for further information; ask for new Bulletin M-5103, 


MWickERs Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1454 CAKMAN BLVD. © DETROIT 32, MICH. 
Engineering Offices: ATLANTA + CHICAGO (Metropolitan) 
CINCINNATI « CLEVELAND « DETROIT + HOUSTON + LOS ANGELES 
(Metropolitan) + NEW YORK (Metropolitan) + PHILADELPHIA (Metropoliten) 
PITTSBURGH «+ ROCHESTER + ROCKFORD + SEATTLE «© TULSA 
WASHINGTON « WORCESTER 
Series M2-500 Vickers Hydraulic 
Motors made in two sizes with 2 
styles of mountings. 


’ 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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ROTOR SO LIGHT 


...1lt floats on water! 


Telechren Synchronous Timing Motors 


Hard, special-formula steel. Yet the rotor floats. It’s so light, mere 
surface tension holds it up. Imagine what an advantage like this can mean to 


. 
Rotor unit of H-3 motor you when you specify Telechron Synchronous Timing Motors for your equipment 
with cover removed 
There’s little inertia to overcome. So Telechron motors start almost 


instantly—reach full speed in less than 3 cycles (1 /20th sec.). Low-weight 
rotor virtually floats in the magnetic field. Rotor shaft rides on 

a film of oil—no metal-to-metal contact—giving longer life, 

and assuring true synchronous operation 


These advantages are yours in all models of Telechron Synchronous 

Timing Motors—no matter what the application. Let us help you select the 
model that will best give you the performance you are looking for. 

Write for complete catalog and information on our Application Engineering Service 
Telechron Department, General Electric Company, 15 Homer Ave., Ashland, Mass 


ws Cholechwn 


process timers, and time switches MARK OF TIMING LEADERSHIP 
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FIRST REPORT 
ON THIS YEAR’S BIG EVENT 
IN THE PRODUCT-DESIGN FIELD 


.COMING IN MID-NOVEMBER 





Fae. 


ee --  , The HANDBOOK for 1953... 
4 MTG /, j So far as we know, the favorable reaction of Product Engineering’s 


readers to the Annual HanpBooxk of Product Design for 1953 may 

VY) j well have set a record in the publishing business. Certainly, the 

TMM yg hundreds of letters you have written to us make us feel sure that 
iy each new year’s HANDBOOK deserves the best that our editors can 
put into it. 

With both pride and appreciation, we quote here from a few of the 
typical letters our readers have written. And we are particularly 
pleased to tell you that many of the constructive suggestions a num- 
ber of these letters offered . .. on how the usefulness of these HANp- 
Books could be made still greater . . . will be incorporated in the 
1954 HANDBOOK. 

We are glad, indeed, you like the 1953 HanpsBook, and find it so 
widely helpful. Be sure you keep it .. . because the 1954 HANpBookK 
will not duplicate or obsolete any of the information in the 1953 edi- 
tion. Instead, it will supplement and add to the 1953 HANpDBooK’s 
wealth of data, so that now you will have over twice as much per- 
manently significant engineering information always at your finger- 
tips. To make the 1953 and 1954 HaNpBooks an even more useful 
working team for you, the 1954 issue will carry a complete index of 
the 1953 edition’s contents. 


"Og 123.5 


will now be joined by a new edition 





with many new features, and a 








top developments in product-design 








A full six months of editing for the 1954 Hanp- 
BOOK are already behind our editors. Once again, 
they are reviewing every issue of the leading tech- 
nical publications published both in the U.S. and 
abroad, and are selecting the most permanently 
significant engineering developments for inclu- 
sion in this great HANDBOOK that comes to you as 
part of your regular subscription to Product 
Engineering. 

This data will come to you, as last year, under 
10 major subject headings, each a separate and 
distinct unit, for maximum reference value when- 
ever you quickly want information on any specific 
subject. 

You will find every page of this new Hanp- 
BooK long useful .. . with charts, tables, and il- 
lustrations abundantly present to condense and 
clarify the facts on every subject as much as pos- 
sible. And . . . with considerable thanks due to 
you for your constructive suggestions . . . you'll 
find many new or improved features like these in 
your Hanpsook for 1954: 


ONCE AGAIN, THE WORLD’S 





which you tell us is so outstandingly useful 


“I was thoroughly awed by the remarkable compila- 
tion of information in the HaNnpBooK. Please accept 
my thanks for this excellent job.” 


“The HANDBOOK is so useful we find difficulty in allo- 
cating it among the many people who want it. We have 
no hesitation in saying your HANDBOOK is one of the 
finest books yet received.” 


“Congratulations on the format and material in the 
Annual Hanpsook. It is a great convenience to have 
this information assembled in one volume.” 


“I feel you are making a real contribution in this 
permanent record of the engineering sciences. It cer- 
tainly would have been a good thing if this HANDBOOK 
were started 10 years ago.” 


“T find it fascinating and of tremendous value. I should 
like to order if possible three additional copies for 
use amongst our key employees.” 


“Many thanks and congratulations on a splendid 
job. The thing I like about the makeup of the book 
is that each article is completed on consecutive pages, 
and all advertising matter is pertinent to the section 
in which it appears. You are to be congratulated.” 


“We received your Annual Hanpsoox of Product 
Design for 1953 and found it to be of tremendous 
value.” 


“Your Annual Hanpsook of Product Design has been 
enthusiastically received by all members of our Engi- 
neering Department.” 


soeeee@ VEN more useful and informative... 





world-wide coverage of this year’s 








STILL MORE... AND BROADER... 
EDITORIAL COVERAGE OF 
THE DESIGN-ENGINEERING WORLD 


Our editors plan a considerable increase over 
the 1953 HANpBook’s editorial pages. These addi- 
tional pages will enable them to explore every field 
more fully . . . add still further to the HANDBOOoK’s 
sustained usefulness. 


IMMEDIATE SECTION LOCATORS 


Many readers suggested that the 1953 Hanp- 
BOOK would have benefited from more distinctive 
separation between each editorial section. Your 
1954 HanpBook will have it, so that any of the 10 
editorial sections can be immediately located. You 
will find a list of the 1954 HanpBoox’s major edi- 
torial sections on the next page. They are the same 
as those in last year’s HANDBOOK, but all subject 
matter in each will be entirely different. 


TECHNICAL PRESS CONTRIBUTES ITS BEST TO YOUR HANDBOOK 


IMPROVED INDEXES 


Accurate and complete indexing is particularly 
important in a continuing-reference volume of this 
kind. Last year’s indexing systems will be broad- 
ened and made even more complete. The 1954 
Hanpsoox will also carry a complete inde:: of 
the 1953 issue’s editorial pages to facilitate cross- 
reference between the two issues. 


ALL OF THE 1953 HANDBOOK'’S 
BEST FEATURES RETAINED 


Every feature of quality, thoroughness, conven- 
ience, and attractiveness you liked and found so 
useful in last year’s HaNpBooK will be retained 
in this year’s issue. You will particularly welcome 
these again: extra-heavy, durable covers ... a 
sewn binding to give full visibility to every page. 

. . advertising sectionalized, and immediately 
following the editorial pages of each section. 





Coming in your 
Annual HANDBOOK 
of Product Design for 1954 


...@ year’s most significant design-engineering 
developments in each of these major fields 


General Engineering 
(Devoted to ali developments and products that will 
raise the general efficiency of Engineering Depart- 
ment operation.) 

New Developments in Metals and Alloys 

Non-metallic Materials and Finishes 


Fabrication and Production Processes 


Power Transmission 

Design Analysis and Mechanical Parts 

Fastening and Joining Methods 

Motors, Engines, and Controls 

Developments in Electrical and Electronic Components 
Hydraulic and Pneumatic Equipment 


as reported from round-the-world in hundreds 
of leading technical publications like these (partial list only) 


V 


Aeronautical Engineering Review 
institute of the Aeronautical Sciences 
Air Force 
Air Force Association 
Allis-Chaimers Review 
American Foundryman 
American Foundrymen's Society 
American Machinist 
Army-Navy Air Force Journal 
ASTM Bulletin 
American Society for Testing Materials 
Journal of Applied Mechanics 
American Society of Mechanical Engineers 
Bell Laboratories Record 
Chemical Engineering 
Electrical Construction & Maintenance 
Electrical Engineering 
American Institute of Electrical Engineers 
Electronics 
The Engineer 
Factory 
Fasteners 
Industrial Fasteners Institute 
General Electric Review 
Iron & Steel Engineer 
Association of Iron and Steel Engineers 


Lubrication Engineering 

American Society of Lubrication Engineers 
Mechanical Engineering 

American Society of Mechanical Engineers 
Mechanical World & Engineering Record 
Journal of Metals 

American Society of Mining and 

Metallurgical Engineers 
Ordnance 

American Ordnance Association 
Plating 

American Electroplaters’ Society 
Journal of the American Rocket Society 
Review of Scientific Instruments 

American Institute of Physics 
SAE Journal 

Society of Automotive Engineers 
Standardization 

American Standards Association 
The Tool Engineer 

Americon Society of Tool Engineers 
Welding Journal 

American Welding Society 
Westinghouse Engineer 


... plus all the wealth of data Product Engi- 
neering provides every month . . . enter your 
subscription to Product Engineering now. 


Note to Pass-on Readers: This great Handbook 
goes to all Product Engineering subscribers as 
part of their regular subscription to Product 
Engineering. To make sure you get your copy 


to be published in Mid-November, 1953 
by the editors of 


A McGRAW-HILL PUBLICATION * McGRAW-HILL BUILDING, NEW YORK 36 











DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series will be supplied on request. 
Address: Advertising Department, Kaiser 
Aluminum & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 








ie Light weight with strength 


FAVORABLE WEIGHT-STRENGTH RATIO OF ALUMINUM ALLOYS OFTEN 


MAKES POSSIBLE PRODUCT IMPROVEMENT, MANUFACTURING ECONOMIES 


One thing that almost everyone knows 
about aluminum is that it is a light 
metal. Its density of approximately ‘40 
Ib. per cu. in. makes it only about a third 
as heavy or steel or copper. 


Less well recognized is the fact that 
various aluminum alloys possess great 
strength, though they are seen daily 
in strength-requiring applications like 
highway transportation equipment and 
aircraft. Some aluminum alloys com- 
pare favorably with high-strength low- 
alloy steels. For example, the typical 
ultimate tensile strength of 75S-T6 is 
83,000 psi; its yield strength is 73,000 
psi. 

On a weight basis the performance 
of aluminum alloys is more striking. 
Even commercially pure aluminum is 
stronger pound for pound in the three- 
quarter-hard temper (H16) than struc- 
tural steel. The relationship in weight, 
strength and stiffness betwe =n steel and 
a few of the aluminum alloys and tem- 
pers is shown in the chart immediately 
below. 

This favorable ratio of strength to 
weight for many aluminum alloys ap- 
plies also in relation to almost all other 


common metals. It is a characteristic 
that is especially useful in design and 
manufacture because it is combined 
with other valuable properties such as 
conductivity, reflectivity, workability 
and finishability along with economy 
and availability. 


Strength and stiffness 


A stressed aluminum alloy structural 
member can have equal stiffness with 
steel, and greater strength, and save up 
to 50 per cent in weight. 

To achieve equal stiffness with steel 
aluminum sections require greater mo- 
ment of inertia because the modulus of 
elasticity of aluminum is less than that 
of steel (roughly 10,300,000 as com- 
pared with 29,000,000). However, if an 
aluminum member is made 44 per cent 
thicker than a similar steel part, it will 
have the same stiffness and still weigh 
only half as much. 


Wide range of strength 
in aluminum alloys 


Alloys and tempers of aluminum are 
available to meet many strength re- 





WEIGHT-STRENGTH IN PERCENT 





WEIGHT with 
equal thickness 20 


40 60 80 





steel 








aluminum 























WEIGHT with 
equal strength 





steel 





aluminum 
Clad 75S—T6 
Clad 24S—T3 
61S—T6 








52S—H34 
50S—H34 





3S—H16 





2S—H16 
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equal stiffness 





steel 








aluminum 
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quirements. The charts below illustrate 
in part the range of tensile and yield 
strengths available from 2S in its soft 
(0) temper to heat-treated 75S (T6 
temper). 





RANGE OF TENSILE STRENGTH OF 
SOME ALUMINUM ALLOYS 
(in 1000's of psi) 





Tensile Str Tensile Str. in Fyll 
[] in Annealed i Hard or Heat 
Temper Treated Temper 


3s sos s2s 1s S09 24s 755 


Non-Heat-Treatable 





Heat-Treatable Alloys 
Alloys . 





RANGE OF YIELD STRENGTH OF 


SOME ALUMINUM ALLOYS 
(in 1000's of psi) 





Yield Str 
() n Annealed 
LJ Temper 


Yield Str. in Full 
A Hord or Heat 
Treated Temper 

















28 3S 50S 52S 


Non-Heot-Treatable 
Alloys 


Clad 
61S ‘4s 24S 755 


Heat-Trectable Alloys 











The fact that wrought aluminum 
alloys fall into two classes, non-heat- 
treatable and heat-treatable alloys, 
helps adapt them to many different 
types of application. Non-heat-treatable 
alloys gain their maximum strength 
from cold work hardening. 


PLEASE TURN TO NEXT PAGE 
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DESIGNING WITH ALUMINUM Continued 





The heat-treatable alloys, which in- 
clude the strongest, attain maximum 
strength through heat treatment. Be- 
cause they can be formed readily in the 
annealed condition, it is frequently pos- 
sible to do severe forming easily and 
economically and then heat-treat the 
finished structure or part to obtain high 
strength. This procedure is regularly 
used in the aircraft industry. 


Aluminum for dynamic, 
Static applications 


Weight is an important factor in accel- 
eration and deceleration, as is shown by 
these typical formulas: 





FORCE 


accelerat x acceleration 











Therefore, the lightness and strength of 
aluminum offer a major advantage in 
dynamic applications. Use of aluminum 
in torque converters for automobiles 
offers an outstanding example. Alumi- 
num’s light weight with adequate 
strength improves efficiency under the 
severe acceleration and deceleration to 
which the converters are subjected. 
(It is worthwhile noting, also, that the 
high thermal conductivity of aluminum 
serves in this application to dissipate 
heat and thus helps maintain more uni- 
form viscosity of the fluid.) 

Successful dynamic applications 
range from engine pistons, fans, spin- 
dles, bobbins and other moving parts to 
aircraft and transportation equipment. 
The advantages from the use of alumi- 
num often begin in the manufacturing 
stage—the light metal is easier and 
more economical to handle and machine. 

In static structures the dead weight 
of a stressed member is usually calcu- 
lated as a load factor. Here aluminum 
alloys may make important savings pos- 
sible. Reduction in dead weight some- 
times enables design changes to be made 
in the basic structure to improve its 
efficiency. Aluminum alloys, for in- 
stance, are being increasingly used in 
many architectural applications to ef- 
fect substantial weight savings, besides 
providing improved appearance, better 
weathering resistance and maintenance 
economy. - 
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Better harvester boom 
built of aluminum 


Aluminum’s light weight and strength 
solved a tough problem for Libby, Mc- 
Neill & Libby in their pineapple opera- 
tions in Hawaii. The 65-foot conveyor 


boom of a field harvesting machine— 
made from welded high-alloy steel tub- 
ing—proved unsatisfactory in service 
because it was structurally weak in tor- 
sion and lacking in lateral stability. 
With the assistance of Kaiser Alu- 
minum engineers the boom was com- 
pletely redesigned in aluminum, taking 
advantage of aluminum’s properties. 
Specifications called for the boom to 


~ 


see our cot 


or write for copy 


withstand wind velocities up to 50 miles 
an hour, take the lateral and vertical 
whip involved in movement through the 
pineapple fields and be readily rigged 
for highway travel. 

The new boom is an extremely light 
semi-tension field beam, fabricated 
from heat-treated aluminum alloy sheet 
and extrusions, that has proved itself in 
rugged service. In use with the harvest- 
ing machine it reduces the back-strain- 
ing work of carrying heavy loads of 
pineapples out of the field and loading 
them into a truck. 


Improve your products 
with aluminum alloys 


Wherever motion is involved or wher- 
ever a load must be supported, there is 
a place where the designer may well 
consider the use of aluminum alloys. 
The result will be a substantial saving 
in weight, plus one or more of the fol- 
lowing additional benefits: savings in 
power and size of motive equipment — 
improved performance —savings in op- 
erating and maintenance costs — greater 
payload—improved corrosion resist- 
ance. 

Why not get complete information 
on the light weight, strength and other 
properties of aluminum alloys as they 
apply to your design problems? At your 
request, Kaiser Aluminum engineers 
with long experience will gladly work 
with you to help you get the most from 
the many advantages of aluminum. Call 
or write any Kaiser Aluminum office in 
principal cities. Kaiser Aluminum & 
Chemical Sales, Inc., Oakland 12, Calif. 


Kaiser Aluminum 


setting the pace ... in growth, quality and service 
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Start with a parallelogram somewhat like 
this. Visualize one of its short sides 
anchored to the top of a drawing board 
parallel to your base line, and let the 
remaining three sides be free to move 
together. Add a projecting straightedge 
to the bottom side as shown, and it will 
theoretically stay parallel to the base line. 
Parallel lines could be drawn anywhere 
within the shaded area above. But clearly, 
that field of action is too limited. 


To obtain parallel motion over the en- 
tire working surface of the board, a 
second parallelogram could be coupled 
to the bottom of the first so that both 
have one short side in common. An ele- 
mentary drafting machine would result 
... at least in principle. In practice, it 
would fall short because the slightest 
play at any of its 8 joints would create 
gross error at the straightedge. 


What is needed is a better mechanical 
design based on the same parallelogram 
principle. Take a pair of rotating drums, 
connect them with a tight steel band, and 
the assembly, will behave like a parallel- 
ogram if the drum diameters are equal. 
Now couple a second band-and-drum 
assembly to the first in such a way that 
they have the middle drum in common 

. and you have the basis of a modern 
drafting machine. 
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The band-and-drum machine, with all 
three drums of precisely equal diameters 
and with bands which will not slip, will 
draw absolutely parallel lines over the 
entire working area. But if the drum 
diameters are not equal, the parallelo- 
gram principle is violated and the ma- 
chine cannot draw parallel lines. The 
greater the difference in diameter the 
more the lines will be out of parallel. 








Here, in exaggerated form, is what hap- 
pens when two of the drums are not 
equal in diameter. This could occur in 
either arm of the machine, conceivably 


in both arms with the errors being addi- 


tive. From this it is clear that a central 


factor in the accuracy of a drafting ma. 


chine is the accuracy of all drum diam- 
eters. That is why K&E goes to very 
extraordinary lengths in this regard in 
building PARAGON Drafting Machines. 


These basic principles and the advanced engineering design in the 
PARAGON combine to give you the finest in drafting machines. You 


realize this as soon as you place your hand on the controls. 


The scales rotate freely with the lightest pressure on the protractor 


control ring. Release it and they are lucked at the nearest 15° position. 
Intermediate angles are easily set. 


Another PARAGON feature is the open center construction of the 


arms. Even when they are twisted by lifting the head of the instrument 


off the board, it is impossible to disturb the factory-set band tension. 


Ask your K&E Distributor or Branch to tell you about other PARA- 
GON features or give you an actual demonstration. 
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An engineer without a K&E Slide Rule is like 
a doctor without a stethoscope. It’s the 
badge of the profession . . . with good 
reason. The first American-made slide rule 
was a K&E, and generations have known 
these rules for their precision, readability 
and velvet-smooth operation. They come in 
all types. 


After you've once used a K&E MOTO- 
RASER,t you’d no more go back to hand 
erasing than you'd take to drawing with 
your gloves on. With MOTORASER you can 
either pin-point your objective, or cover a 
larger area without damage to the drawing 
surface. Runs on 110 volt 60 cycle AC, or 
DC with an inexpensive adapter. 


tTRADE MARK 





Eaton Permanent Mold 
Gray Iron 
Castings- 


Send for your free copy of the 32-page illustrated booklet: 
“The Eaton Permanent Mold Foundry.” It tells the story of 
Permanent Mold Castings and takes you on a picture-tour of 
the Eaton Foundry at Vassar, Michigan. 





EATON MANUFACTURING COMPANY 
General Offices: CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD-+ DETROIT 13, MICHIGAN 


(Ai te 


@ PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters © Valve Seat Inserts ¢ Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings* Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 
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INERT G-E SILICONE FLUID (LEFT) WON’T ATTACK POLYETHYLENE, WHEREAS MINERAL OIL (RIGHT) EATS THROUGH, SO... 


To keep your farads up “Specify GE SILICONE FLUID 


Pulse-type capacitors for testing and aging hydrogen-thyratron and magnetron 
tubes are now made by Tobe Deutschmann Corporation using General Electric 
silicone fluid SF-96 as the liquid dielectric. Why? Because this inert fluid does not 
attack the polyethylene solid dielectric or undergo copper-induced oxidation as 
do mineral oils. Besides chemical inertness, $F-96 has excellent electrical and 


physical properties like these: 


Electrical Properties: 


Dielectric strength (0.1 in. gap) 

Power factor (1 megacycle)* 

Dielectric constant* ; iece enous alae wale ~~ 
Volume resistivity (at 500 volts D.C.).. 10°? ohms/cm? 


*Relatively constant over a wide range of frequencies and temperature 


Physical Properties: 


Available in viscosities from 40-1000 centistokes 
Appearance water-white, clear 
Pour point . .a8 low as —85 F 
Volatility . . extremely low 
Flash point 
Stability 
Heat transfer 


resists oxidation up to 300 F 
excellent 


You've seen how G-E silicone fluids helped this capacitor 
manufacturer. Find out how they can help you by sending 
the coupon today! 


G-E silicones fit in your future 


CLIP AND MAIL TODAY! 


General Electric Company 

Section 353-4B ’ 

Waterford, New York , 

(0 Please send me a free copy of G-E Silicones for 
Industry. 

C€ Please send me product data on SF-96 silicone fluid. 

I am interested in silicone rubber or resin for: 

0 Sleeving [ Wire and cable 

(C0 Rubber-coated glass cloth and tape 

0 Resin-coated glass cloth and tape 


0 Silicone-bonded mica products 
ee 


—— i ll 


a 





a cintiniie 


2 —— —— = _ 


(In Canade, mail to Canadien General Electric Company, Lid., Toronto) 


beam an as eraser ceases anes aan ew en as aesanenasanen 


GENERAL @@ ELECTRIC 
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J FLAT HEAD 
SOCKET SCREWS SIZE-MARKED CAP BUTTON HEAD 

















ORDER from the local P-K DISTRIBUTOR... 
the SUPPLY SPECIALIST that serves you 
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This unique 
head design saves 


assembly time 


Only P-K offers the Size-Mark and Gear 
Grip on Socket Head Cap Screws. 


The size is clearly incised on the head, 
can be seen at a glance. It saves time and 
wasted screws when sizes get mixed up, pre- 
vents errors by “green” workers, helps vet- 
erans, also, to speed assembly. Maintenance 
men like it — it aids them in reassembling. 
Gear Grip prevents slips, speeds work, even 
when fingers are oily. 


Since assembly expense is a sizable per- 
centage of total production costs (in some 
products as high as 75%), fastening oper- 
ations are any manufacturer’s primary target 
for cost reduction. 


Start making savings you've missed. Ask 


for samples. Parker-Kalon Corporation, 200 
Varick St., New York 14. 


n 
a \ 


~ SOCKET 
SCREWS 


SOCKET SCREW 
DIMENSION 
SHOULDER HEX KEYS PIPE PLUG FINDER 











Helps you plan assemblies. Pocket-size plastic 
chart gives essential dimensions of all types of 
P-K Socket Screws. Includes Set Screw Point 
Dimensions, and Thread Length Formula. Avail- 
able FREE from your P-K Distributor. 
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USE 


KLIXON.- 





Actuated by the scientifically calibrated thermostatic disc, 

Klixon disc-operated controls “snap” the circuit open with a quick, 
clean break — and “snap” it closed again to a solid make no matter how 
often they operate. Because Spencer Controls have no complicated 
relays, toggles, magnets or other fussy parts, their accurate performance 
is unaffected by shock, vibration, motion or altitude regardless of 

the position of mounting. 


What’s your temperature control problem ... low and high 
limit controls, fuel delay switches, tube and rectifier cooling, fan 
switches, temperature control ... Klixon Thermo-Snap Controls 
are meeting the requirements for these and other applications 
in military and civilian products, daily. 


Klixon Thermo-Snap Controls are available in many hermetically 
sealed and open types in a wide variety of operating 
temperature ranges. 


Klixon Engineers, specialists in temperature control 
applications, can help you solve your specific 
problems. Write for their help or further 
information. 








KLixonN— 


SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 
905 FOREST STREET, ATTLEBORO, MASS. 


Product Engineering — May, 1953 





CONSIDER 


wt Oe 


IF YOU DESIGN, 


@ AIRCRAFT PARTS—cowlings, ducts, structural 


parts, fire walls, power plant components, fas- 
tenings and fittings. 


@ MARINE EQUIPMENT — condensers, heat ex- 
changers, mufflers, metering equipment, valves, 
pumps, trim and hardware. 


)EGIN planning now to improve your present and 
future products with the many advantages of tita- 
nium and titanium alloys. Made from titanium sponge- 
pioneered commercially by Du Pont—these new ma- 
terials of construction have very high strength to weight 
ratios . . . excellent corrosian resistance and greater 
ability to stand elevated temperatures than aluminum 
or magnesium. 


Start your own evaluation tests now and be prepared 
for the day when titanium is available for expanded 
civilian use. Although Du Pont is a prime producer of 


DU PONT 


TITANIUM 


E. 1. du Pont de Nemours & Co. (Inc 
Pigments Dept., Wilmington 98, Delaware 


Please send me more information about titanium and titanium based 
alloys: Properties, applications, processing, etc. I am interested in evaluat- 
ing titanium for the following applications 


AMO 


LIGHT, STRONG and 


CORROSION - RESISTANT 


MAKE OR USE: 


@ INDUSTRIAL EQUIPMENT —textile shuttles, 


spindles, chemical processing, refinery equipment, 
instrument parts, food processing and handling. 


FERROUS & NON-FERROUS ALLOYS which 
require a grain refiner, hardening agent, carbon 
stabilizer. 


titanium metal in sponge form only, we can recommend 
manufacturers who may be able to supply fabricated 
and semi-fabricated forms of titanium and titanium 
alloys for commercial evaluation. 


As a ioneer in the field we are in a unique position to 
supply you with valuable information on properties, 
applications and processing of this new structural ma- 
terial. Just let us know what applications for titanium 
you have in mind. Call or write: E. I. du Pont de 
Nemours & Co. (Inc.), Pigments Department, Wilming- 
ton 98, Delaware. 








Name 


Firm 


REGU. s. Pat OFF 


BETTER THINGS FOR BETTER LIVING 
-- « THROUGH CHEMISTRY 
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Street and No. 
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-_ TYPE CSH—Copacitor Stort, 
Induction, Single Phase Motor 


TYPE SP—Split Phase, suitable where high starting 
Induction, Rigid Base, Single torque and normal starting 
Dione Matues extetie fer current is required. Ye to % H.P. 


light starting duty. Ys to '/s H.P. 


FOR TOP PERFORMANCE — LONG FAOTOR LIFE — SATISFIED USERS — 


You can choose exactly the right motor specifications for each job. 


Century's 28 branch offices and national network of authorized 
distributors, also authorized service stations, will serve your 
needs promptly. 


UNIT HEATER MOTOR 
provides smooth, quiet 


- 
baad a\i performance throughout a 
gees = long service life. 
1/20 to % H.P. 
GEAR MOTORS—'% to 


3 H.P. integral motor type. 
5 to 50 H.P. all motor type. 
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TYPE SC—Open Drip Proof ie Fn 


General Purpose Motor. Meets 

the needs of most installations . 

where operating conditions are TYPE $C—Splash Proof. Supplies 

relatively clean and dry protection where plants must be 

1 to 400 HP. washed down. Keeps out 
splashing liquids—train, snow, 
sleet, etc. 1 to 400 H.P. 


Choose from These Types 
to Fit Your Job 


From the designs you helped us make, you can tailor your 


Ee 
motor specifications from: 
6 Basic types of motors. 


5 Classes of frame protection against atmospheric hazards. 


4 Standard classes of starting torque characteristics. 


~ 

* 

* 

@ 6 Methods of speed control. ; } 

@ Constant and short time ratings. al E a a 
e | , - 

. 

* 

* 

© 


A dozen methods of mounting the motor. 


S| 1806 Pine Street + St. Louis 3, Missouri 
| 
Jf | Offices and Stock Points in Principal Cities 


Insulated to resist dampness and humid climates. a? 
Unusually quiet starting and running for the air-conditioning field. 
Unusually free from vibration for the precision industries. 
Ye to 400 H.P. ratings. 
@ CENTURY ELECTRIC COMPANY 
ay | - 


TYPE ON—Direct Current Motors. 
Suitable for use where direct 
, i ilable, or its use 
TYPE SY—Synchronous. Suitable current % eves . 
for continuous operation at a desirable. | to 300 H.P. 
uniform load for power factor 
correction. 20 to 200 H.P. 4 


. 


e 
| 
; 

oe 
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~€ Single & Double Inlay Fabricated Parts 


A Single & Double Inlay Composite 


Contact Material 


GENERAL PLATE 


Composite Contacts Reduce Fabrication Costs... 
Provide Better Performance 





General Plate Composite Contacts are an eco- 
nomical solution to your contact problems. 

General Plate Composite Contact Materials 
make it possible to manufacture complete contact 
assemblies to close tolerances by single blanking 
and forming operations as compared to other 
methods whereby the contacts and supporting 
members are fabricated separately and then as- 
sembled by brazing, welding or staking methods. 

The junction between the precious metal and the 
base metal is homogeneous and free of voids result- 
ing in a high rate of heat transfer. The rapid dis- 
sipation of heat away from the contact surface ma- 
terially reduces electrical erosion. In many applica- 
tions, General Plate Composite Contact Materials 
provide increased contact life even with a reduc- 
tion in the thickness of the precious metal as com- 
pared to the thickness of the precious metal used 
in separate contacts. 

By letting General Plate fabricate your complete 
contact assemblies, you will save money, time and 
trouble ... needless equipment cost and problems 
of scrap disposal are eliminated .. . contacts 


and /or contact assemblies made to your exact spec- 
ifications are shipped to vou ready for installation. 

If you fabricate your own parts, General Plate 
Composite Contact Materials will still save you 
money and allow you to make contact assemblies 
superior to those produced by other methods. 

The long experience, diverse facilities and manu- 
facturing skill of General Plate will benefit you in 
the form of service, quality and savings. 

Write for complete information and Catalog 
PR700. 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


13 FOREST STREET, ATTLEBORO, MASS. 
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New Products ...new 
engineering developments... 
on-the-job reports 


IN EVERY ISSUE 
of the 


Designers and design engineers find 
the Neoprene Notebook gives them ideas 
on how to use this versatile chemical 

Informative, up-to-the-minute arti- rubber in designing a new product or 
cles report on neoprene’s performance improvmg an old one. Plant operating 
in products ranging from oil seals to and maintenance engineers rely on the 
conveyor belts... from motor mounts Notebook to bring them experiences of 
to work gloves. These engineering facts others who have solved production and 
about neoprene are illustrated by spe- maintenance problems with long-last- 
cific data, pictures, and drawings. ing neoprene products. 


i E. I. du Pont de Nemours & Co. (Inc.) 
J Rubber Chemicals Division B-5 
, Wilmington 98, Delaware 
The rubber made by Du Pont since 1932 


I am interested in receiving the Neoprene Noteboo} regularly 


YOU'LL FIND profitable reading in every 
issue of the Neoprene Notebook. 


Name 





Position__ 


Firm_ 
BETTER THINGS FOR BETTER LIVING 


.» « THROUGH CHEMISTRY Address 
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R & M Polyphase motor parts, 
consisting of rotor and stator, 
horizontal position. Light 
weight and reserve power for 
heavy duty use were the most 
important motor choracteris- 
tics required. 


This motor had to be light- 
weight, powerful and capable 
of running for long periods at 
36,000 R.P.M. It's dynami- 
cally balanced with a dia- 
mond-turned commutator and 
specially anchored windings. 


This powerful R & M Motor 
has a high starting torque for 
quick response; it runs cooler 
than normal, it's exceptionally 
quiet, and it’s compact. Extra- 
heavily insulated, dynamically 
balanced, 100% inspected. 


Variable speed was a must for 
this R & M Motor—to permit 
a wide selection of speeds 
without need for changing belts 
ot pulleys. Motor is 14 HP, 
AC-DC 5000 R.P.M., ball bear- 
ing equipped and open ven- 
tilated. 


The ultra-high-speed SKIL 
Grinder, made by Skil Cor- 
poration, packs twice the 
power per pound of other 
grinders of similar weight. Tool 
and die makers say it's great! 


The Geo. Stevens Model 125 
Progressive Universal Winder 
made by Geo. Stevens Mfg. 
Co., inc., world’s largest manu- 
facturer of coil-winding ma- 
chines. One of a complete line 
of R & M Motor-equipped 
machines. 


The powerful, easy-to-handle 
Buckeye Hi-Frequency Sander. 
It's ideal for automotive and 
industrial applications where 
tools are subjected to con- 
tinuous, heavy duty service. 
R & M furnishes motors to 
Buckeye Tools Corporation in 
capacities from 3/16 to 4 HP. 


The IBM Executive made by 
International Business Machines 
Corp., the only typewriter 
manufacturer exclusively pro- 
ducing electric machines. It's 
the mark of a modern office! 


, 


Can YOU match these motors to these tools and machines? 


Here are some R & M fractional horsepower motors, and THE ANSWERS 
the machines for which they were selected or designed. 
Can you guess which goes with which? The answers are 
printed at the right ... what was your score? 


R & M motors and motor parts, and the machines on 
which they are specified as standard, match up as follows: 


d-+ Ge Ws Ot 
ON COMPLETE MOTORS OR MOTOR PARTS... 


Don’t “guess”... let Robbins « Myers do a Portable Saws Vacuum Cleaners Portable Grinders 
scientific job of matching the all-important Drills Files Sirens 


, Nut Setters Sanders Hair Driers 
motor to your product! Regardless of whether aeeeeen Pumps 


you need a motor that’s standard or custom- Routers Compressors 
designed ... motors with special housing de- Screw Drivers Hones 
signs or motor parts to fit your housings, Hedge Trimmers Business Machines Surgical Instruments 


remember that R & M Motors are powering Lawn Bowers Cast Caters Grates Guns 


Z Nibblers Food Mixers Vibrators 
all types of equipment, such as .. Lock Mortisers Polishers Die Sinkers 


Valve Grinders ' Planers Waxers 


Advertising Devices 
Ventilating Equipment 
Oil Burners 








why you get better performance from 4 


Fractional Horsepower Motor 
thats matched to your machine | 





The most important single factor in the perform- 
ance of any motor-driven product is the motor it- 
self. That’s why the engineers who designed the 
well-known tools and machines at the left came to 
Robbins & Myers to get the right motor for the job. 
Like many other R & M customers, they knew that 
the motor which met every requirement—one ‘by 
one—was bound to improve the performance of 
their products, and /ast longer as well. 


Selecting such a motor isn’t simple. You can, of 
course, look at these examples, and try matching 
the motor to the machine for which it was designed. 
It’s easy to guess, but in your business you can’t 
afford guesswork. 


Neither can we. That’s why we’ve set up such 
systematic methods for designing motors. For ex- 
ample, we often use the R & M “Electrical Slide 
Rule.”’ In this unique machine we first set up the 
electrical equivelents of motor operating conditions; 
then test equivalents of various motor designs. 
Result? Required motor characteristics can be 
calculated in minutes instead of days! 


In some cases, the answers point to a standard 
motor. We have many such motors to choose from. 
But in other cases where special motors are indi- 


fii anReM ili the Right Motor! 


ROBBING « MYERS, ne 


SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 


cated, we can do a fast, thorough, economical job 
of custom-designing a motor that’s exactly right 
for your product. 


In short, our experience—and our approach to 
your problem—isn’t limited to standard motors 
we have “‘on the shelf.”’ 


If you feel that the motors you're now using 
aren’t 100% right —in quality or in perform- 
ance characteristics—we can make a real 
contribution to the solution of your problem. 
Use the coupon below ... you will get the 
information you want promptly. 


ROBBINS & MYERS, INC., MOTOR DIVISION, PD-53 
SPRINGFIELD 99, OFIO: 


Please send me, without obligation, information on: 


[1] Motor Parts for Portable Tools 

([] Universal Motors 

() Capacitor Motors 

() Universal and DC Motors 

0) R& M “All-Weather”? Motors—up to 125 HP 
( Please have a Motor Specialist call 


Product we manufacture 


a 


City & State 





BRIDGEPORT BRASS COMPANY 


_ Copper ALLoY BULLETIN 








MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
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Sentinel Shower Mixing Valve 
Improved by Using Duronze Iil 


Teamwork between the product en- 
gineer and metallurgist is most essen- 
tial for products expected to function 
properly for many years. 

Many a properly designed engineer- 
ing product fails from wear or corro- 
sion when unsatisfactory metals or 
alloys are used in its construction. 
Consequently, it pays to consult the 
laboratory before writing metal speci- 
fications, 


A Better Mixing Valve 


The balanced pressure mixing valve 
illustrated below is designed to hold the 
desired discharge temperature of the 
water by controlling the initial water 
pressure. It is accomplished not by 
thermostats, rockers, or springs, but by 
means of a floating piston or “Sentinel” 
(shown in the lower right-hand corner 
of the illustration below). This pre- 
vents sudden surges of steam, hot or 
cold water resulting from “water steal- 
ing” down the line. Even if the hot or 
cold water supply fails entirely, the 
‘Sentinel” will immediately shut off 
the shower to a mere drip and then 
automatically restore the flow of water 


—_ 





when the pressure returns. 

This type of construction calls for 
extreme precision. Both the plungers 
and the floating “Sentinel” or piston 
must work freely in the valve block 
with very close tolerances. They must 
not contract, expand or change in size 
with wide temperature ranges of hot or 
cold. The metal must be hard and wear 
resistant. Yet it must have good ma- 
chinability. 

Duronze III, silicon aluminum 
bronze, containing approximately 91° 
copper, 7% aluminum, and 2% sili- 
con meets all of these special require- 
ments. In the annealed condition it has 
a tensile strength in the neighborhood 
of 90,000 pounds per square inch and 
a Rockwell hardness of B85. It has a 
machinability rating of 60% as com- 
pared to free cutting brass rod which 
carries a 100% rating. 

Duronze III is supplied in rod form 
only—for making screw machine parts 
or for producing hot forgings. 

When in contact with another metal 
or alloy such as brass, it has a low co- 
efficient of friction and withstands 
weer from rubbing. It also has éxcel- 


— = 4 


Plungers (left), valve block (center) where plungers are seated, and Floating Sentinel (right). 
Courtesy Speakman Company, Wilmington, Delaware. 
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Sentinel shower with any stream head. Courtesy 
Speakman Company, Wilmington, Delaware 
lent resistance to corrosion from vari 
ous types of waters, both hot and cold. 

There are many places where 
Duronze III parts can impert greater 
strength, endurance and corrosion re- 
sistance to a product. Examples are 
valve stems for water valves; sleeves 
for compression fittings to reduce ef- 
fects of vibration on the tubing; parts 
for pumps, check valves; water meters, 
controlling and regulating instruments; 
wire and cable connectors; oil burner 
nozzles; bolts, nuts, pole line and ma- 
rine hardware; small gears, pinions 
to name a few. 

If your engineering department is 
getting ready to launch a new item, or 
is trying to improve an old one, or if 
your product is failing from excessive 
corrosion or wear, contact the nearest 
Bridgeport sales office for help from 
our metallurgical laboratory. Write for 
the “Duronze Manual,” which con- 
tains engineering data on silicon 
bronze and silicon aluminum bronze. 

(9769) 
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Parts molded for 
Macdonald and Sons, Inc., 
by Plastic Mold and Engineering Co., 
both of Providence, R. |. 





. pat off 


BETTER THINGS FOR BETTER LIVING 
-»- THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS * CHEMICALS 
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in textile spinning process, 


need no lubrication, last 


longer, improve yarn quality 


In the textile industry, long draft units—200 to 400 
per machine—are used to finish rough yarn during 
the spinning process— give it strength and uniformity. 
The moving parts of these units have always proved 
troublesome. They wore and abraded . . . required 
oiling. Resultant yarn contamination was a constant 
problem. Maintenance required complete machine 
stoppages to remove and replace one unit. Production 
suffered . . . costs increased. 

In designing am improved unit, as illustrated, 
Macdonald and Sons, Inc., overcame these problems 
and developed at the same time a unit that improves 
yarn quality. They specified that all moving parts 
and bearing surfaces be molded of Du Pont nylon. 
The nylon parts need no lubrication, yet they resist 
abrasion and actually outwear their counterparts by 
several times. Du Pont nylon is tough . . . does not 
chip or crack . . . can operate continuously to 250°F. 
It absorbs shock . . . damps noise and vibration. 
And nylon’s strength and resiliency allows the oper- 
ator to remove and replace units while the machine 
is operating, without damage. 

Du Pont nylon helps produce a better yarn, free 
of contamination. Costs are lowered . . . production 
is increased. 

Perhaps Du Pont nylon’s unique combination of 
properties can help you improve a product or a 
process. For full information, write: E. I. du Pont 
de Nemours & Co. (Inc.), Polychemicals Department, 
Room 105, Du Pont Blidg., Wilmington 98, Delaware. 
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\ TAPERLOCK ~ \ 


Fon the package to the shaft — ready, 
immediately, for the job! This is the new “‘off-the-shelf”’ 
availability which Dodge brings to roller chain drives. 
And, with this new availability, you get the important 
advantages of the famous Taper-Lock principle, proved 
in millions of V-belt installations. 

No more costly and time-consuming boring of 
sprockets to fit your shafts! Taper-Lock bushings are 
available in a range of sizes for the great majority 
of industrial applications. And it’s not necessary that 
shafts be turned and ground to get a tight fit. Taper- 
Lock not only is keyed to the shaft, but grips it 
with the firmness of a shrunk-on fit. Yet when a 
sprocket is to be replaced, it comes off easily, quickly. 
The bushing may be re-used. 

Taper-Lock sprockets are compact. They have no 
flange, and no protruding parts. Taper-Lock occupies 


no more space on the shaft than standard sprockets, 
The flush design means safety. 

The new Dodge line of roller chain is made to 
highest quality standards, by craftsmen who know 
chain manufacture. Both chain and sprockets are 
made to ASA standards. Taper-Lock sprockets will 
take any make of American standard chain. 

Taper-Lock sprockets will be carried in Distribu- 
tors’ stocks for immediate delivery, in a complete 
range of B-type steel sprockets— 2” to 1%” pitch. The 
range in %” pitch, for example, is 12 to 112 teeth. 

All bushings and the smaller sizes of sprockets are 
packaged individually. Dodge roller chain is pack- 
aged in 10-foot lengths — and can be furnished in 
50-foot and 100-foot reels. 

For detailed information about Taper-Lock sprockets 
and Dodge chain drives write now for Bulletin A-624, 


DODGE MANUFACTURING CORPORATION, 1200 Union St., Mishawaka, Indiana 
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CALL THE TRANSMISSIONEER, 
your local Dodge Dis- 
tributor. Factory-trained 
by Dodge, he can give 
you news of cost-saving 
methods. Look for his 
name under “ Power 
Transmission Equip- 
ment’ in your classified 
phone book. 


>? 
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We are naturally proud of the part our products 
play in making America’s airplanes the best 
that fly. In our continuing efforts to design the 
best possible performance into Air Associates’ 
equipment, we spend many hours in the pages 
of Product Engineering. We know of no com- 
parable source to the latest developments in 
design engineering. 

Charles A. Sereno 

Chief Engineer 

Air Associates, Inc. 





THE MEN WHO DESIGN 
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He leads design at Air Associates 


HE READS PRODUCT ENGINEERING 


When you want bigger sales in the giant Original Equipment 
Market, you concentrate your advertising in the magazine pre- 
ferred by design-engineering leaders everywhere in industry 


They prefer Product Engineering because it gives them more help in their jobs 
than any other magazine published. 


Preferring this magazine, they subscribe to it in record numbers. With all 
other design publications available to them at no cost, over 22,000 design- 
engineers are now paid subscribers to Product Engineering . . . and they read it 
with an intentness they reserve for no other publication. 


The intent interest of these design-engineering leaders in Product Engineering 
makes this magazine an exceptionally effective advertising medium for 
every manufacturer of parts, materials, components, end finishes. Over 800 
such manufacturers invest far more advertising pages and dollars in this mag- 
azine than in any other edited for the $26-billion Original Equipment Market. 


If your products can contribute to the design of better machinery, equipment, 
and appliances, make sure Product Engineering heads your advertising lists. 
Every present advertiser can tell you how much advertising power is gener- 
ated by this magazine’s editorial and paid-circulation leadership. But only your 
advertising will sell your products to Product Engineering’s unmatched con- 
centration of buying power. 


A McGraw-Hill Publication 
McGraw-Hill Building, New York 36 


DISTRICT OFFICES: Atlanta 3 * Boston 16 * Chicago 11 
Cincinnati 8 * Cleveland 15 * Dallas | * Detroit 26 
Los Angeles 17 * New York 36 * Philadelphia 3 
Pittsburgh 22 * San Francisco 4 


AMERICA’S NEW PRODUCTS READ PRODUCT ENGINEERING 
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G-E FHP MOTOR CUTAWAY—The numbers shown here are 


keyed to the insulating materials which 


enable this General 





ey 
Electric motor to effectively withstand the harmful effects of 
moisture, oils, mild acids and alkalies and the results of aging. 





New G-E insulation system 


... first use of ‘“Mylar’’ in electric motors 


General Electric’s new Fhp motor is the 
first to offer the superior insulation 
qualities of DuPont Company’s “Mylar” 
Polyester Film. An insulator that raises 
the safety factor of everyday motor oper- 
ation while contributing to greatly in- 
creased motor life through improved in- 
sulation. “Mylar” in combination with 
G.E.’s already proven Formex wire, braid- 
less Neoprene leads and Glyptal varnish 
now offers you the most advanced type 
of motor insulation. An insulation system 
*DuPont trade-mark : 


that means better motor protection .. . 
longer motor life even under abnormal 
conditions. 
This newG-E Fhp general-purpose motor 
gives you full NEMA performance . . . re- 
duces shipping and handling costs with 
up to 50% tea. weight and 40% less bulk. 
For complete information, contact your 
nearest G-E Apparatus Sales Office or 
write Section 702-1 for Bulletin GEA- 
5567. General Electric Co., Schenectady 
5, N. Y 

**Reg. trade-mark of the General Electric Co. 


GENERAL @@ ELECTRIC 
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"MYLAR"* POLYESTER FILM with extremely high dielectric strength 
now used for the first time in all slot, phase, and wedge insulation. 


a2 


BRAIDLESS NEOPRENE LEADS of clear and permanent color retain FORMEX** stator coating bal- 


high insulation strength and flexibility under severe operating conditions. ance physical and electrical properties for top protection. 


lengthens thp motor life! 


r 


LIGHTER ... BETTER LOOKING ... MORE VERSATILE! 







































PRECISION 


GEARS 


for the new U.S. Army 


by oHILL/E 
— GEAR 


ER ANE ROE 85 RE ATE IE Se ME aa St BI 


as 





To procure gears that would 
meet the most exacting specifica- 
tions of quality materials and pre- 
cision cutting and finishing re- 
quired for this new artillery piece, 
7s Ponlp lee ngdlysndlnadibieast FOR DEFENSE AND INDUSTRY 
delphia. With our many years of 
specialized gear manufacturing ex- Gears 


perience plus our modern equip- Speed Reducers 
ment we filled that need. We are LimiTo que 
imiior 


proud of our part in proilucing for 
America this first ground weapon Valve Controls ., 
capable of firing conventional and 
atomic shells. 











ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK - PITTSBURGH » CHICAGO * HOUSTON * LYNCHBURG, VA. 


Sa ee a 





Philadelph 


industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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erspectives — DESIGN AND 


DEVELOPMENT 





POLITICS IN With a month passed since Commerce Secretary Sinclair Weeks fired 
SCIENCE National Bureau of Standards DirectorAllen V. Astin, observers have had 
time to evaluate the effect on other government research installations. 
By his action, Weeks has inadvertently given scientists to believe 
that politics transcends science. Three unfortunate precedents have 
been set: 
1) For the first time in its 52 year history, NBS was embroiled in 
politics and its director dismissed for political reasons. 
2) To justify this dismissal, Weeks tried to discredit the scientists 
and the reputation of the Bureau. 
3) In a dispute over the engineering performance of a product, opinion 
based on political expediency overruled that drawn from standard scien- 
tific testing procedures. 


It seems certain now that the real reason for the shakeup was pres- 
sure applied on the new administration to find openings for party job 
seekers. Senator Charles W. Tobey, Chairman of the Senate Commerce 
Committee, perhaps had the best explanation. Said he, "... (Astin's) 
resignation merely reflected a desire by new administration officials 
to have men who were in complete sympathy with them on policy in such 
posts as the Director of the Bureau of Standards". 

In the past, political leaders have felt differently. They've been 
content to let the Bureau perform its functions free of political inter- 
ference or change in administration. For example, Dr. Samuel W. 
Stratton, the first director of NBS, served from 1901 to 1922, through 
four different administrations. Dr. Lyman J. Briggs, third director, 
was nominated by President Herbert Hoover (Republican) late in 1931. 
When the nomination died at the endof Hoover's administration, incoming 
President Franklin D. Roosevelt (Democrat) immediately resubmitted 
Briggs’ name. 


NBS' RECORD Major objection to Astin's dismissal stemmed from the apparent sub- 
terfuge involved. The Secretary's attack on the competency of Bureau 
personnel doesn't hold up. 

Actually the Bureau's work falls into three categories: 1) maintain- 
ing the fundamental standards of measurement and comparing these with 
other standards used by government and industry; 2) testing products at 
the request of other government agencies (the function, although a minor 
one, used by the Commerce Department as an excuse to reorganize NBS); 
and 3) carrying out basic scientific research to assist other government 
agencies or to extend the knowledge in a particular technical field. 

In performing this work, NBS had developed an enviable reputation 
for integrity. Electrical instrument manufacturers depend on NBS to 
zero in their production standards; machine tool manufacturers use NBS 
to check their inspection tools; spectrographic work done in the United 
States is based on the Bureau's wave length standards; and each hour 
the Bureau's radio station broadcasts a time signal and frequency stand- 
ard used as a guide throughout the country. 

But probably even more important is the basic research accomplished 
at the laboratory. Here are a few developments announced in the past 


(Continued on page 139) 
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Flexon identifies 
CMH products that 
have served industry 
for over 50 years. 


Tw, 


“. 
od OP eaadl é44 
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CMH corrugated hose is avail- 
able with metal braid covering 
or unbraided in steel, bronze 
or stainless steel. Used where 

reat flexibility is required at 
high temperatures and high 
pressures. Sizes range from 
%" 1.D. to 24” 1.D. Depending 
on size, type and material, it 
will handle burst pressures to 
12,000 psi, temperatures to 
1200° F. 


CMH double groove (ball 
bearing design) hose is 
available in bronze, steel or 
Stainless steel with asbestos 
packing and with or without 
metal braid covering. Widely 
used for non-searching liquids 
and gases at low to moderate 
pressures and temperatures. 
—_ range from %" to 1%", 


The Flexonics Hose Design 
Guide gives specifications and 
oo. data on all types of 

‘MH Flexible Metal Hose and 
special assemblies as well as 
additional data on other Flex- 
onics products for the original 
equipment market. Write for 
your copy or see the Flexonics 
catalog in Sweet's Product De- 
sign File. 





— ak anes 


CMH 


One dependable source 
for every flexible 


CMH interlocked hose is 
available in various types, 
packed and unpacked, in steel, 
stainless steel, bronze, alumi- 
num, brass and other metals. 
It is used for steam, exhaust, 
tar and asphalt, etc. Sizes 
Y%" to 12", I.D. Depending 
on size, type and material, 
it may be used for working 
pressures to 750 psi (con- 
stant), temperatures to 600° F. 


CMH square locked hose is 
available unpacked or with a 
choice of several types of 

acking in steel, bronze, 

rass, aluminum, stainless 
steel, etc. It is used as conduit, 
cable armor, nozzles and 
many similar applications. 
Sizes range from %" to 1”, 
1.D. Normally used only at 
very low pressures. 


Standard assemblies and spe- 
cial purpose flexible metal 
hose items are manufactured 
for such services as steam, tar 
and asphalt, machine tool 
coolants, machine tool wirin 
conduit, dry granular prod- 
ucts. We will be pleased to 
send data on any specific 
requirement. 


=e 


— 


CHICAGO_METAL HOSE Division 





1351 South Third Avenue, Maywood, Illinois 


in Canada: Flexonics Cerperation of Canada, itd., Brampton, Ontario 


Flexible metal hose 


Expansion joints 


Aircraft components 


bello 


Metallic 
ws 
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DEVELOPMENT, 


Perspectives - DESIGN AMD 





EFFECTS 
ELSEWHERE 


year: an electronic prediction unit that warns in advance when vacuum 
tubes are ready to fail; studies of the properties of pure copper and 
nickel; determination that water in frit causes porcelain enamel coatings 
to fail; and an electrical method of measuring soil corrosion in buried 
metals. 

Other major contributions to science and engineering: 1) all the prox- 
imity fuse work done during World War I and to datehas been under 
NBS direction. 2) Gunfire control systems and electronic servos for 
guided missiles have been prime projects of the Bureau's extensive 
Ordnance and Electronic sections; 3) the fluid magnetic clutch now being 
manufactured in this country by a number of companies--Eaton, Vickers 
Hydraulic, Raymond Engineering Laboratories--are based on government 
patents issued to inventor Jacob Rabinow, chief of the Bureau's Electro- 
Mechanical section; 


Among other current projects, NBS scientists are trying to develop 
a punched card sorter with 17 different classifications for the Census 
Bureau, a disk-type computer memory for Army Ordnance, a craze- 
proof acrylic plastic for the Air Force, and miniaturized electronic 
components for all Military services. Other staff members are studying 
guided missiles, why parts fail in fatigue, and specific problems in atomic 
physics, basis chemistry, electricity, engineering, and mathematics. 

Industry supporters of NBS have always pointed out that the labora- 
tory makes a practice of sharing its basic findings with anyone who has 
needof help. They'vekept classification to a minimum, applying restric- 
tions only to those items directly concerned with military security or 
weapons. 

Since Astin's firing there has been a noticeable, and understandable, 
reluctance on the part of Bureau personnel to express any type of opinion 
or to even speak to outsiders on any subject. 


Unfortunately, Weeks' reorganization of NBS has had its effects on 
other government research installations. By apparently bowing to non- 
technical pressures--in the case of battery additive AD-X2--he left the 
way open for a repeat performance wherever government scientists 
work. Every installation is called on to make comparative studies of 
competitive products to determine which will best satisfy government 
needs. Researchers now fear that companies will apply political pres- 
sures if their products fail to make the scientific grade. 

Some government scientists have resigned in protest. Others are 
unhappy--at a time when the U. S. can ill afford to spare them from 
essential research in atomic energy, guided missile, electronics, 
ordnance and aviation. 

Their feelings are easy to explain. Government service offers only 
two inducements toascientist-<patriotism and research freedom. From 
a salary viewpoint, top scientists receive a pittance compared to what 
they could command in industry. But they stick to the government pri- 
marily because they are free to work in basic research along purely 
scientific lines. With that inducement suspect, scientists are succumbing 
to the more lucrative offers of industry. 

Also this incident has made other scientists reluctant to voice their 
opinions no matter how carefully they have studied a particular problem. 
As an example, several weeks ago, Product Engineering asked a gov- 
ernment engineer, closely associated with a technical process, for his 
opinions on certain new developments. The magazine chose this man 
because he is considered the best-informed person on that subject in the 
U. 8. After the firing of Astin, this engineer requested that Product 
Engineering withdraw his comments. 
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FASTEST THING IN FASTENING S* 


WELBILT STOVE Cuts Costs 73% * 
On One Assembly Operation <| (Gusto) 


sh Push-On SPEED NUTS 
-—<_ «4.| Spesp Nuts offer your product assemblies 4 standard “Push-Ons” re- 
* outstanding savings like these. Engineers at place 4 Special Nuts and 


felbilt S i i inate the need for ma- 
> Stove, in look aw ¢ elimina 
Welbilt St in looking for new and greater iilcadt Genaee Heit Gane, 


production efficiency, found SpeeD Nuts elim- zip down to locked position 
inated a full assembly step! Also eliminated | ...assemble 4 times faster 
. . : | than former methods. 
were 4 special brass machined parts formerly required to attach 
the oven filament to the liner on their new electric ranges! This 
adds up to a whopping 13% savings in assembly time ... plus Send for your"“SAVINGS STORIES” 
an even bigger cut in materials and materials handling ...all on booklet of interesting SPEED NUT savings 


7 . . ' to industry. Write today: TINNERMAN 

) faste eration ! 
ONE fastening operation PRODUCTS, INC. Dept. 12, Box 6688, 
The Tinnerman representative in your area is ready to lend his <nveeneee 2. Gas. Se nenmn: uaieten 
7 af® . . . Fasteners Ltd., Hamilton, Ontario. In Great 
experience to help you find fastening savings in your product Britain: Simmonds Aerocessories, Ltd., 


assemblies. Call him for full information on our Fastening Treforest, Wales. In France: Acrecessoires 
rs ee eer Simmonds, S.A.--7 rue Henri Barbusse, 
Analysis Service ! Levallois (Seine 








s TINNERMAN 


| ae SET iis Sachin F al eae \ 
pi “ ( j - MORE THAN 8000 SHAPES AND SIZES 
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Stupid Blind Loyalty 


THE POEM, “The Charge of the Light Brigade”, by Alfred Lord Tennyson, is a classi 
Its many stirring phrases, such as, “Theirs not to reason why, Theirs but to do and dic’ 
have thrilled many a school boy. For the commanding officer to have given the order to 
charge, “Into the Valley of Death”, knowing full well that, “Some one had blunder’d”, 
was nothing more than a dumb officer revealing his stupidity. Never has stupidity been 


described more beautifully. 


Loyalty to the mistakes of others is common. Not so long ago it was the fashion for 
most business men to demand “blind loyalty” from all their subordinates. The fellow who 
pointed out an error, or even a possible error, was fired. There are still business executives 
who want their subordinates to yell, “My boss, right or wrong, my boss,” and to docilely 
applaud every mistake the boss makes. Few such bosses remain. Today most companies 


invite suggestions and criticisms from employces. 


Similarly, there are many individuals who are extremely loyal to their own mistakes. They 
refuse to admit any error they have made. When they discover a mistake they made in the 
early stages of a computation or derivation, their defense mechanisms spring into action. First 
they belittle the mistake, then they ignore it. When that does not satisfy their conscience, 
they seek to justify the mistake. 


Finally, too lazy to do the job over again, or too proud to admit fallibility, the maker of 
the mistake begins in his mind to dispute the correct method of solution and answer, and 
finally warps the correct procedure to make it yield the erroneous answer that he wants. With 
fear and trembling he then submits the fullfilled mistake as the true answer to the problem. 


In contrast, the truly scientific mind or the stanch thinker might make as many mistakes, 
but such minds acknowledge fallibility, seek out their errors. Having found them, they 
admit the errors to themselves and start afresh to obtain the right answer. They rarely 
fulfill their errors, which is the earmark of a sound mind. 


Most mistakes are excusable. Repeating the same mistake is inexcusable. But he who 
persists in making the same mistake after his error has been pointed out to him, is not to be 
trusted to make important calculations or decisions. There is no way to teach a man not 
to have an unreasoning adherence to a reasonable mistake. He must learn that by experience. 

The loyalty of the human mind to the mistakes it makes is amazing. 


tL 
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Typical of the coreful inspec- 
tion which New Deporture 
bearing parts must undergo, a 
receway is checked »y power- 
ful microscope which could re- 
veal the most minute flaw 


New Departure ball bearings 
are readily available at your 
equipment dealer or bearing 


distributor—supplied from the 
industry's largest nation-wide 


To THE NE DEGREE — 


Today’s machines . . . automobiles or aircraft . . . con- 
veyors or combines . . . recording instruments or radar 
installations . . . require accurate, low friction support 
for their moving parts. Where ball bearings are best for 
this job, the best ball bearings are New Departures, be- 
cause of the highest quality standards in the industry. 


For many New Departure bearings the diameter and 
roundness of the balls are held within the limits of a few 


millionths of an inch. And other parts of the bearings 
. . . Tings, races, separators and seals . . . must pass 
batteries of scientific inspection devices and skilled 
operators, before and after assembly. BALL BEARINGS 


If an application calls for ball bearings of pre-determined 


accuracy and life expectancy, install New Departures. NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUT 
Keep your eye on the BALL to be sure of your BEARINGS! Also Makers of the Famous New Departure Coaster Brake 
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Establishing the . 
objectives and Consulting 


defining responsibilities | 
adele Development 


prelimina ries to getting 


what you want from Gr oups 


THE REASONS that a manufacturing concern employs a consultant or d velopment 

organization depend on such variables as work loads, size of the concern, character 

of the product, the background of the personnel in the engineering department, and 

ARCHER W. RICHARDS many others. An outside group may be retained to bring fresh ideas to an 

Executive Vice President established product, to provide specific advice on a specialized problem or to 
Designers for lndunry, Inc. relieve the work pressure on the engineering department. 

Whatever the reason, optimum results can only be obtained through mutual 

understanding and cooperation between client and consultants. Suggestions and 

comments that will help in insuring this goal are discussed in following pages 
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Table I—Major Points Covered in Contract 





COMPENSATION 


The Client agrees to pay to the Designer for the services rendered based on the following per hour rates for 
an eight-hour day or forty-hour week (or for a ten-hour day when men are out of town). Overtime adds 334 per 
cent and double time 66§ per cent to the rates, and is performed only upon Client's authorization in writing. 


Itemized invoices will be mailed Client on approximately the 1st and 15th of each month, payable net 10 days. 


Detail draftsman, laboratory assistant 


For building laboratory or prototype models, samples, pilot production, tools, jigs and fixtures: 
Experimental machinist, oll builder, technician . per 


For layout drafting, testing, inspection, laboratory work: 
Layout man, junior designer, inspector, technical illustrator per 


For product design, field investigation, processing and detail checking: 
Project designer, field engineer, production engineer, checker p per 


For preliminary investigations, calculations, creative design, and creative direction: 
Project engineer, senior project designer, industrial designer, physicist, market analyst. 


For Project formulation, detail planning, and direction of project: 
Assistant project manager, senior project engineer, senior industrial designer 


For consultation, problem analysis, preparation and over-all direction of project reports: 
Project Manager 


EXPENSES 


The Client further agrees to reimburse the Designer for sums paid for incidental expenses, such as costs 
of transportation or living expenses, incurred by the Designers, or its employees while traveling in discharge of 
duties connected with work, costs of reproducing drawings, telegrams, long distance calls, expressage, and for 
the cost (plus 15 per cent for handling) of materials used. 


PATENTS 


(a) Designer shall make puma to Client, and in any event prior to the final settlement under this agree- 
ment, a complete disclosure of all inventions made in carrying out any work under this agreement, and Client 
shall have the right at its own expense, to file, prosecute and act upon applications for patents thereon, and 
Designer shall secure the execution of the necessary papers and do all things requisite to protect Client's interest 
in prosecuting such applications to a final issue. 

(b) Designer agrees to and hereby does sell, assign, and transfer, or agrees to procure the sale, assignment 
and transfer unto Client without additional payment by Client, of the whole right, title and interest in and to 
the said inventions, discoveries, patent applications, letters patent, divisions, continuations and reissues thereof 
in any country, and including all inventions which for the first time were actually or constructively reduced to 
practice as a result of any work under this agreement,. whether patented or unpatented. 

(c) Designer further agrees to procure the appearance of its officials or its employees in any legal proceed- 
ing and generally to do everything possible to aid Client, its successors or assigns and nominees to obtain and 
enforce proper protection of said patent applications, patents and inventions in all countries. Client agrees to pay 
Designer for the actual time required to perform services requested under this subsection (c) on the basis of rates 
in effect when services are performed and to reimburse Designer ior out-of-pocket expenses incurred in this 
connection. 

(d) Designer agrees to contract with its employees and of'cers, who are to be connected with the work 
to be performed hereunder, requiring such employees and officers (1) to assign to Designer or its nominees any 
such inventions, etc., referred to in this paragraph and (2) to execute and deliver patent applications on such 
inventions, and (3) to take all other action necessary or desirable to carry out, insofar as they are concerned, the 
Designer's undertaking contained in this paragraph. 

(e) Nothing in this agreement, or any work specified hereunder or in any purchase orders, shall constitute 
a waiver by Client of any of its rights under any Client's patents. 


CONFIDENTIAL NATURE OF WORK 


Designer agrees not to disclose to any person, firm, corporation, other than to Client's or Designer's 
employees or officers directly concerned with work under this agreement, any details ‘or information concerning 
any design, engineering or development work to be or being performed for Client under this agreement and 
further agrees not to do for any person, firm or corporation other than Client, any design, engineering or 
development work on particular subjects or projects concerning which work pursuant to or under this agreement 
has been, or is being, or is to be undertaken for Client. These restrictions shall continue in effect for six 
months beyond the completion or termination of this agreement. 


MUTUAL CONSIDERATION 


The Client and the Designer mutually agree that neither party will employ a member from the other party's 
staff without the written consent of the parties to this agreement. These restrictions shall continue in effect for 
six months beyond the completion or termination of this agreement. 
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Establish Objective 


The objective should be stated as 
clearly as possible. Until the consult- 
ant or development organization un- 
derstand the underlying purpose of 
the project, they cannot proceed in- 
telligently or avoid needless duplica- 
t10n. 

For example, suppose the project is 
to be the redesign of a process ma- 
chine. The purpose might be to 
reduce cost, facilitate case of main- 
tenance, speed up production, incor- 
porate more safety features, or increase 
output of the equipment. If some of 
the objectives are incompatible, the 
important ones must be pin pointed. 

All data on the product should be 
made available to the consultant, since 
before the job is started, he must 
evaluate the product's limitations and 
potentialities. He must take into con- 
sideration the development history, 


Table I1—Proposal and Cost Estimate 


conditions of use, performance spe- 
cifications, user desires, and manufac- 
turing facilities. With this back- 
ground, both parties can arrive at a 
mutual understanding not only of 
what is to be done but how soon. for 
what fee, and with what facilities. 


Expect Contract 


The client should expect the con- 
sulting organization to have a stand 
ard contract form. Normally, this 
form should contain a complete de- 
scription of costs and expenses, define 
patent rights, and outline the confi 
dential nature of the work: concise 
project work descriptions should be 
included as a part of the contract 
(Table I). However, the client 
should feel free to write his own de- 
finitive purchase order in place of the 
consultants contract if he desires. 

The method of basing the project 
cost will vary with the job. Survey 





COMPANY 
ADDRESS 
DESCRIPTION OF WORK 


work—the gathering of field infor- 
mation and preparation of product 
design specifications 


can normally be 
done for a stated price 


Development- 
design work cannot be set at a fixed 
price due to inherent “unknowns”, but 
an estimate can be prepared, Table II, 
and should be expected. 


In where the de 
velopment is of a highly technical na 
ture, a preliminary authorization of 
expenditure is the most logical proce 
dure. This authorization covers the 
preliminary analyses, field investiga- 
tion, development of specifications and 
the approach. The client 
should expect to get for this prelim 
inary authorization 


some instances, 


design 


a comprehensive 
report of findings and recommenda 


tions, specifications, and a detailed 
budget estimate for the following de- 
sign program 

Whatever plan is followed, this fact 
should be checked: that the consulting 
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Organization has clearly defined stand 
ard hourly rates for the various types 
and levels of technical personnel to 
be employed. 

The charges to be paid by the 
client should be detailed to the mth de- 
gree. Itemized invoices should be 
mailed to the client every two weeks, 
payable net in ten days. No work 
should be initiated until after client 
approval has been obtained. Each 
client should retain the unquestioned 
right to end this project at any time, 
should he so desire. Regular contact 
with the client should be maintained 
to make certain that he is satisfied with 
the results accomplished. 


Demand Patent Study 


This beginning should be followed 
by a patent study. This clears the field 
and establishes what is open country 
and what is fenced-in territory. This 
should be coordinated with a detailed 
analysis of competition, both through 
literature resources and by contacts 
with industrial firms. 


Expect Cooperation 


of Entire Organization 


The client should rightly expect 
that, in subjecting the product to an 
engineering and design analysis, the 
consultant will enlist the talents of 
each man on his staff. A design spe- 
cialist can uncover aspects of the prod- 
uct that may escape the scrutiny of the 
engineer. A draftsman with a full 
background in, say, bearings or 
switches may make suggestions that 
will improve machine operation. A 
tool designer can work hand-in-glove 
with a man deeply versed in process 
engineering and effect tangible results. 
An engineer with a wide knowledge 
of manufacturing methods and ma- 
chinery can modify the projections of 
a youthful stylist. Look for an organi- 
zation with several fields of experience 

electronics, electro-mechanical, hy- 
draulic, and mechanical—to be sure 
that “best ways’ will be uncovered. 

All in all, the unique faculties of 
each member of the group should be 
pooled and applied to the job. This 
can be done via chatty over-the-board 
sessions or through formalized, regu- 
larly scheduled group conferences. 
The latter is usually more productive 
of creative ideas but takes more time. 
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A consulting organization that does 
not give its clients this over-all, coor- 
dinated service is denying itself a dis- 
tinguishing asset and depriving its cli- 
ents of best results. 


Insist on Preliminary 


Design 


Once the product has been studied 
to see what it will and should do, 
what materials should be used in its 
development and how much it will 
cost, the consulting group should pro- 
duce a preliminary design. This stage 
of the job is of the highest impor- 
tance because it is here that points-of- 
view and approaches first exhibit 
themselves. Over-insistance on one 
otherwise desirable element of design 
may conflict with another. Attempts 
to adjust the design to fit an unusual 
field condition may jar with manufac- 
turing requirements. A move to cut 
manufacturing costs through design 
simplification may eliminate a feature 
preferred by users or industrial buyers. 
Well-reasoned and defensible com- 
promises must be made at this particu- 
lar time to insure optimum success. 


Ask for Laboratory 
Models 


The construction and testing of lab- 
oratory models should follow. These 
should be tested rigorously, both in 
the laboratory and the field. Products 
that measure up in the engineering 
model shop sometimes fail to stand up 
under the environmental shocks of 
actual operation. The testing of mod- 
els and the re-arrangement of designs 
should continue until both harmonize, 
and only until it is determined that 
the performance and product specifica- 
tions have been met. 

Whether these test machines should 
be constructed by the consultant or 
the manufacturer is a point that should 
be determined prior to writing the 
contract. There are advantages to both 
approaches. 

Manufacture of these test models by 
the client gives his production engi- 
neers the opportunity to evaluate how 
the design fits in with standard equip- 
ment and methods. By the other ap- 
proach, continuity of the design pro- 
gram and supervision of test construc- 
tion by the development-design group 


places job responsibility where it be 
longs. In actual practice, the ctient's 
engineering department—usually the 
product engineers who have the re- 
sponsibility for the designs—work 
closely with the consulting organiza- 
tion during this stage, so that they are 
conversant with the problems even if 
the latter group builds the models. 
Also, limited initial production runs 
will overcome any unforseen diff- 
culties. 


Let the Consultant 
Make Drawings 


The next step involves the prepara- 
tion of manufacturing drawings, draw- 
ing lists, bills of material, specifica- 
tions, manuals of operation and main- 
tenance. Some clients believe that an 
outside firm cannot possibly prepare 
drawings identical to the ones they use, 
but this service should be part of the 
“package” expected from a profes- 
sional group of independent engineers, 
Fig. 1. It saves the time of the clients’ 
engineers and allows the consultant to 
follow through on problems with 
which he is already familiar. The loan 
of established standards and a few 
reference drawings to a consulting or- 
ganization experienced in working to 
many different standards practices wiil 
insure that the drawings conform to 
the clients’ requirements. 

The final step is the manufacture of 
a p’ototype. This completed, full sized 
product should then be tested by part 
and as a totality. If the tests reveal a 
need for design modifications, these 
can be incorporated in the drawings. 

This complete follow-through of de- 
sign gives the final product a thor- 
oughly interwoven identity; each por- 
tion of the product is related organi- 
cally to the whole. This approach also 
eliminates the manufacturer’s having 
to do a large portion of the work. He 
is given a design ready for production. 


Expect That Work Be 
Done in Confidence 


Besides the points previously dis- 
cussed, the client should expect that 
certain ethical standards and proce- 
dures will be exercised by the engi- 
neering firm. 

For example, it is imperative that 
all work be in complete confidence. 


Product Engineering — May, 1953 




















Fig. 1—The drafting department of a development organization should be experienced in working 
to different standards so that the completed drawings will conform to the client's requirements. 


An agreement not to reveal any and 
all information and data handled by 
the contracting consultant should be 
made a part of the contract; any viola- 
tion should be just cause for an im- 
mediate termination. The reasons for 
this are rather obvious but they bear 
repeating. The client hires the con- 
sultant to serve him, not the industry. 
He pays good money for this exclusive 
service. The consultant’: innovations 
and recommendations may create cost 
savings, better processes and methods, 
and a superior product. Revealment 
of any part of these to competitors or 
anyone else may destroy the client's 
time advantage. 

This area of confidence should em- 
brace all facets of each project. It 
should include not only patents, copy- 
rights, and trademarks, but all ideas 
and techniques offered the client dur- 
ing the life of the individual project. 
The client's name or field of business 
should not be mentioned when con- 
tacting suppliers and other informa- 
tion sources. Normally, the consult- 
ing engineer agrees not to re-employ 
the same technique and methods for 
a future client until at least six months 
after the previous project has been 
ended. The client should be protected 
Product Engineering 


May, 1953 


patent-wise through an orderly and 
neat recording of all original and new 
developments. Each idea or sugges 
tion should be recorded on a special 
tracing paper, and typewritten reports 
on all work should be submitted either 
weekly or semi-weekly. All patentable 
devices should be assigned to the client 
at no extra charge whatsoever. 

The consultant should agree in writ- 
ing not to hire the client's personnel 
during the period of the project and 
for six months thereafter. This is but 
common courtesy and yet it is violated 
almost daily. It goes without saying 
that a client can hardly feel good 
about a firm that lures away some of 
his top engineers. Such practices be- 
smitch the reputation of consulting 
engineers. In these times of engineer 
scarcity, it is all the more essential 
that “pirating” be avoided 


Demand Cooperation 


but Resist Integration 


Client-consultant cooperation is ex- 
tremely important. The consultant 
should work with, not outside, the 
client's organization. Total detach- 
ment might result in a product not 


asily identifiable with other products 
in a line. 

Such procedure also insures client 
control of the project, and enables the 
design-development team to coordi- 
nate their developments with the par 
ticularized character policies of 
the manufacturer. 

Yet the engineer needs to maintain 
a clear, undistorted perspective. He 
should mingle with the client's engi- 
neers and designers but never become 
one of them. If he were to do this, 
he would soon lose his objective crea- 
the chief quality for which 
he is being paid. He should avoid 
using the client's engineering person- 
nel but he ought to use the client's 
equipment and facilities whenever 
possible to keep the cost of his services 
down. 

Clients should feel at liberty to visit 
the consultant's plant or base or opera- 
tions. A consultant should make no 
attempt to resist investigation of his 
abilities and resources. One who does 
is definitely a bad risk. 

While adherence to these principles 
may not assure a good product—that 
depends on the consultant-—it de- 


and 


tiveness 


creases chances for failure and lessens 
the possibility of friction 
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Side Actuation 
(Belt conveyor) 


Fig. 2—Actuators are selected and installcJ 
according to demands of a given application. 
Top row of switches and photo cells require 
spacing of counted objects so that arm or beam 
will “reset” for next count. Two switches in 
middle row handle round or rounded-corner 
rectangular objects that are closely spaced. 
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Fig. 1 


(A) Typical automatic counter is a “package” assem- 
bly of stepping switches, relays, signal lights, number regis- 























ters and selector switches. (B) Block diagram of complete 
automatic count control system has three main components: 
actuator, such as switch or photo cell; counter; and control 
mechanism, which is energized by the counter. 
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Electro-Mechanical Counters 


SIGNIFICANT ADVANCES in the design 
and use of electro-mechanical counters 
have been made, principally as the re- 
sult of efforts to speed up machine op 
eration, reduce waste material and cut 
process costs. Complex batch coun- 
ters that control one or more opera- 
tions according to a predetermined 
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cycle, or standard register counters 
that trigger a relay, light or bell cir- 
cuit are replacing simple totalizing de- 
vices. Among the many applications 
of the improved counters are auto- 
matic packaging by count without 
stopping or retarding production; se- 
quence count control for complex op- 


erations, such as the automatic wind- 
ing of stator coils; and controlled 
deliveries of predetermined quantities 
by conveyors. 

The essential elements of these elec- 
tro-mechanical counters are stepping 
switches, relays, signal lights, number 
registers and selector switches, as 
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as Control Devices 


shown in Fig. 1(A). The name “‘elec- 
tro-mechanical”” is used because the 
stepping switches and relays are ener- 
gized electrically, operate mechanically, 
and then open or close an electrical 
circuit for the operation of another 
counter or separate control. 

The control systems of which these 
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counters are a major part have three 
basic elements: 

(1) Acruator. A switch, relay or 
photo-electric cell that produces an 
electrical impulse for triggering the 
counter at each desired unit count 

(2) BatcH Counter. The clec- 
trically-operated counter that accumu 
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Production Instrument Company 


lates unit counts and operates a batch 
control switch when the proper num- 
ber of unit counts is accumulated. 

(3) CONTROL MECHANISM. An 
assembly operated by the control 
switch to perform a given operation 
at completion of each batch count. 

The relationship between these el 
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Fig. 3—Batch counter circuit diagrams: (A) Actuation 
after preset count; (B) actuation after manual control 
switch release; (C) actuation after a preliminary operation. 


ments is illustrated schematically in 
Fig. 1(B). Of course, the details of 
each element vary considerably, de- 
pending on the requirements of a 
given application 


Actuator 


Primary function of the actuator is 
to provide one electrical “make” and 
one electrical “break’’ of sufficient 
duration for each item or motion to be 
counted. In general, a minimum of 
0.05 sec for each “make” or “break” 
period is adequate. To prevent false 
counts, contacts must open and close 
without chatter 

Another requirement of the actuator 
is that it be designed for maximum 
durability and dependability. Many 
applications require millions of opera- 
tions, and any delays resulting from 
actuator failure can be costly. 

A third consideration in selecting an 
actuator is that it function satisfac- 
torily according to items or motions to 
be counted for each required unit 
count. Fig. 2 shows typical actuator 
installations, several of which require 
particular attention in regard to the 
spacing of counted objects. 


Batch Counter 


The second element of the control 
system counts impulses originating in 
the actuator. When the count reaches 
a “batch” or predetermined quantity 
for which the counter is set, Fig. 
3(A), it automatically closes (or 
opens) a batch control switch. At the 
same time, it readjusts to start count- 
ing the next batch without missing a 
single impulse from the actuator. 

Although these basic functions are 
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generally present in most applications, 
batch counters are available for many 
different uses. From the standpoint of 
batch quantity selection, they can be 
grouped into three broad classifica- 
tions: 

(1) Full Range Any 
batch quantity within the range ol 
the counter as called for by dial set 
ting. Typical ranges are 2 to 25; 2 
to 49; 1 to 999; and 1 to 99,999. 

(2) Limited Selection. Batch quan 
tities from 10 to 100 in steps of 10; 
12 to 144 in steps of 12; 25 to 10,000 
in steps of 25. 

(3) Non-Selective. A single batch 
quantity for which the instrument is 
built. This one quantity can be 10, 
12, 25, 40, 100 or any other single 
number. 

Batch counters require only a frac- 
tion of a second for automatic reset- 
ting to zero at a completion of each 
batch. Provision is made in continu- 
ous counting models so that no count 
is lost during resetting. If it is neces- 
sary to reset to zero position in the 
middle of a batch, a push-button is 
used. 

On the basis of control function, 
batch counters can be divided into 
two groups: 

(1) Start-Stop Control. Counter 
arranged to control operation of a 
conveyor or machine. With desired 
batch quantity selected, the operator 
presses a built-in push-button. The 
counter starts the conveyor or machine, 
counts items delivered or produced 
and automatically stops the operation 
at completion of the preset batch 
count. 

(2) Continuous Control. Batch 
counting and separation without miss- 
ing a count, and without interrupting 


Selection. 


Actuator 


aT 


Normolly -open 
_ Normally -closed mechanism 





























Batch control smtch release 











(External switch to keep contro! 


mechamsm energized unhi this switch is operated 
manually by some machine operation or timer) 


or slowing down production. Built- 
in batch control switch is arranged 
to control packaging, diverting or 
other equipment. At completion of 
batch count, the batch control 
switch is automatically closed. Simul 
taneously, the batch counter starts the 
next batch count without missing a 
single impulse from the actuator. 


each 


As noted above in connection with 
continuous batch counting, the batch 
control switch closes (or opens) at the 
completion of each batch count. It can 
be arranged to release (1) at first 
count of the following batch, (2) at 
fixed number of counts in the follow- 
ing batch, (3) at fixed time interval 
following completion of each batch 
count, or (4) by a switch operated 
manually, Fig. 3(B), or by some other 
means apart from the batch counter. 

Where required, a built-in prelim- 
inary or warning control switch (in 
addition to the regular batch control 
switch) is used to trigger the system, 
Fig. 3(C). This unit can be set (1) 
at a fixed number of counts before 
completion of batch quantity count, 
or (2) at a variable number of counts 
before completion of the batch quan- 
tity count. This type control switch is 
ordinarily used as a warning device 
or to start preliminary equipment in 
advance of the control function, which 
occurs at completion of each batch 
count. 

Batch can be assembled 
with m-anually-reset electric counters 
that operate independently of the 
batch counter itself. These auxiliary 
counters visibly register each unit 
and/or each batch counted by the 
batch counter and various combina- 
tions of four- or six-digit models with 
either knob or key reset are in use. 


counters 
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Ihe two control mechanism diagraais 


shown below are typical of the many uses 
for electro-mechanical counting systems to 


To control 


speed up operations and maintain quantity 
control. The jogger or “kick-out” device (A) 
could also be made to stamp or otherwise 


identify objects according to counter setting. 
Precise control of box-filling operations and 
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(A) Control! of 


"Kick-Out" Device Belt conveyor -- 


Where the batch counter stops a 
conveyor or machine at completion 
of each batch count, two visible regis- 
ters are often specified. A knob-reset 
register is readjusted at completion of 
each batch count to continuously show 
progress of each count; a key reset 
register is used to register total units 
delivered in a desired period. 

In continuous batch counting, a key 
six-digit register accumulates 
total units counted by the batch coun- 
ter. In addition, a built-in register, 
actuated by the batch control switch, 
instead of the count impulses, is used 
total batches 
by the batch counter. 


reset 


to accumulate counted 


Control Mechanism 


The third and final element of the 
count-control system is the mechanism 
to perform a required function at com- 
pletion of each batch count. Ordi- 
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narily, this control mechanism is pro- 
vided by the user or manufacturer of 
the equipment o° which batch counters 
are a part. The following are typical 
of the many different control devices 
operated by the batch control switch 
after each batch count: 

(1) Light or Bell. Ordinarily used 
as a signal to perform a predetermined 
manual operation, such as replacing a 
filled carton with an empty one. The 
signal is often operated in connec- 
tion with other mechanisms. 

(2) Diverter Gate. This device is 
usually built into a forked delivery 
channel. When the batch quantity is 
counted into one container, the batch 
control switch shifts the gate, thereby 
diverting the objects into the other 
container. An audible signal operated 
simultaneously by the batch control 
switch indicates when to remove the 
filled container and replace it with an 
empty one. 


(B) prevents unde- 


overruns or shortages 


movements 
costly 


(3) Jogger or “Kick-out” Device 
Generally used in the production of 
items such as sheet materials or cards 
The mechanism consists of a small, 
solenoid-operated lever that strikes or 
pushes one item out of line, Fig. 4( A) 
thereby marking a separation between 
batches in connection with a wrapping 
or packaging operation. 

(4) Chute Gate and Carton R« 
moval. This is a solenoid-operated 
gate, Fig. 4(B), built into a chute for 
delivering predetermined quantities of 
objects into cartons properly 
tioned by a motor-driven conveyor. At 
completion of each batch count, the 
batch control switch closes the chute 
gate to hold objects counted for the 
next batch, and simultaneously starts 
the conveyor motor. When the filled 
carton is moved away and an empty 
carton brought into position, it strikes 
a switch lever that stops the conveyor 
motor and opens the chute gate, per- 
mitting accumulated flow 
into the empty carton. 

The following case histories illus 
trate the practical application of th 
three 


post 


items to 


elements used in electro-me 
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Fig. 5—Batch counter (1) actuated by switch (2) 
counts when required quantity is counted into one 
carton. Batch control switch automatically shifts gate 
(3), which diverts flow of caps into empty carton. 


chanical count (batch) control systems. 

Bottle cap manufacturers experience 
difhculty in counting exact quantities 
of caps into cartons. Counting by 
weight proves excessively inaccurate. 
When cartons lack the exact quantity, 
customers complain, but say nothing 
about the cartons with excess caps on 
which money is lost. Through the use 
batch counters, the distribution of 
caps into exact carton quantities is 
regulated. The result is (1) a saving 
that pays for the counter 
within a few months; (2) reduction 
of customer complaints and costs of ex- 
cess caps; (3) accurate carton quanti- 
ties without slowing down or inter- 
rupting production; and (4) elimina 


tion of human error in counting. 


ol 


in labor 


Each machine deposits its caps on a 
belt conveyor as shown in Fig. 5. At 
the end of the conveyor is a horizon- 
tal feeder wheel that forces the caps 
through a channel past an actuating 
switch so that each cap operates the 
switch arm and registers in the coun- 
ter. When the unit counts reach the 
batch quantity (number of caps de- 
sired in the carton), the counter op- 


5? 


batch control switch and 
simultaneously starts counting the next 
batch without missing a cap. 

After Icaving the feeder wheel, 
the caps drop into a delivery chute 
equipped with a two-position diverter 
gate. At completion of each batch 
count, automatic operation of the 
counter batch control switch shifts the 
gate and diverts the caps counted for 
the next batch into an empty carton. 
Before the batch count into the new 
carton is completed, the filled carton 
is removed and replaced with an 
empty one. In some of the more 
elaborate installations, the counter au- 
tomatically controls the removal and 
replacement of cartons. 

This application calls for counters 
having one set of count dials. Often 
it is necessary to control equipment 
through a sequence of operations 
where each operation requires a dif- 
ferent preset number and therefore its 
own set of dials. For these applica- 
tions, several batch counters are built 
into one cabinet and wired so that the 
control function moves from one 
counter to another as the sequence of 


erates its 


operations requires. This sequence 
count-controller, Fig. 6(A), repre- 
sents a trend in present day control by 
electro-mechanical counters. 

A typical application of this type 
controller is on automatic machines for 
winding coils on four-pole motor sta 
tors. Here each of three pole slots r< 
quires a different number of turns of 
wire. Therefore, the counter actuating 
switch is operated by a moving part on 
the machine each time a turn of wire 
is wound. 

The number of turns required in 
the first slot is set on No. 1 pair of 
dials in the count-controller panel, 
Fig. 6(B); the number of turns for 
the second slot on No. 2 dials; and 
the turns needed in the third slot on 
No. 3 dials. With a stator in position, 
counter starts the machine winding the 
ceil into the first slot of the first pole. 
At completion of the first slot wind- 
ing, counter shifts the winding opera- 
tion to the second slot. The third slot 
is filled in a similar manner. 

At completion of winding in the 
third slot of the first pole, the counter 
actuates a circuit for indexing the 
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Fig. 6—Three batch counters assembled as a unit (A) control winding machine that inserts 
coil windings on a four-pole motor stator. Diagram (B) shows hook-up for sequencing 
machine operations so that specific numbers of coils are wound in the three slots of each pole. 


stator preparatory to working on the 
second pole. The coils are then wound 
into the slots of the second pole and Fig. 7—Standard registration counters 
the cycle automatically repeated until containing special contacts and conteal 


: circuits are often used in applications 
all four poles are completely wound. 
The counter then stops the machine 
and signals the operator. 
In applications where the flexibility 
offered by the electro-mechanical batch 


where space and cost are important 
factors. Unit at right is used in vending 
machines to indicate when contents are 
exhausted; assembly below closes 
warning circuit when predetermined 


count or batch is accumulated. 
counters discussed above is not re- 


quired, size a limiting factor or price 
a major consideration, a standard 
electro-mechanical registration counter 
can be used. Various contacts and con- 
trol circuits are built into these units 
as called for in specific applications. 
The two counters in Fig. 7 typify this 
class of counters that give a visible 
record of counts accumulated and actu- 
ate a circuit when a preset batch is 
reached. 

A typical use of this standard regis- 
tration counter is in vending machines 
to close a circuit at one number only 
when machine is empty. When the 
preset number is reached, the closing 
of the circuit operates a light on the 
front of the machine and also causes 
the coin chute to reject coins. 
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A New Approach to 


Table I—Definitions of Spring Parameters 
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D, 
. 
Hy 
aA, 
N 

N; 


= Modulus of torsion. psi 
= Wire diameter, in. 
= Mean coil dia at free height, in. 
= Outer coil dia at free height, in. 
= Active solid height, in. 
= Free height, in. 
= Actual solid height, in. 
= Number of active coils 
= Total number of coils 
repay en hea 
= igi I Meas eee 2 
= Spring index = D/d 
= Uncorrected max torsional stress, psi 
Berita gan Lael 


eat ee 


s’ fe a 


= Precompression factor 
= Stroke of spring, in. 














Compression 


CALCULATION PROBLEMS for helical compression springs 
are of two basic types, depending on whether or not the 
spring itself is given. Having the spring given means 
that five independent parameters are fixed. For example, 
referring to Table I for definitions, G, d, D, N and Hy, 
may be given. The remaining parameters and static char- 
acteristics, that is, the loads and stresses at specific heights 
then can be found readily by using the conventional 
load-deflection rate Rpg, stress-deflection rate Rg», and/or 
the load-stress rate Rpg, where 


P G i 1 ' 

Rppr = — 8 ( ~ ) ( N ) Ib/in. 
S G d 

Rsr = P ( )( ,)t ‘in’ 
P oe . . 

Rps = es ( D )in 


and Rpp = Rps X Rsgr 


This type of problem, however, is not the one usually 
encountered. More often, the designer must select a 
spring to satisfy given space and load requirements. 




















Fig. 1—Sketch of typical compression 
spring that works over a rod and 
in a hole. Symbols used in this 
drawing are defined in Table I. 


— FAAS 


Spring Design 


Usually he will be given the following data: 

(a) Spring material, characterized by its modulus of 
torsion, G. 

(4) Diameter of the spring hole, D,,;,, with the rod 
diameter, D,,4, to be determined. In some few cases 
Dyoa tather than D,,:-, or both, may be prescribed. 

(c) Initial height, H, 

(d) Final height, H, 

(e) Some load requirement, P,. This may be the initial 
load P,, the final load P,, or the average load P if the 
Static energy capacity of the spring between heights H, 
and H, is fixed. 

With this type of problem, Eqs (1) — (4) are not in 
convenient form since most of the given parameters, a-e, 
do not appear as independent variables. Also, the given 
initial conditions can be satisfied by an infinite number 
of springs and the designer must select from these the 
one that is best for his application. Normally, this can 
only be done by trial-and-error techniques, which are 
tedious at best. These indirect approaches can be avoided, 
however, by making the following estimates: 

(1) Select the outer diameter of the spring, D,, as close 





























K. W. MAIER 


Springfield Armory 


as possible to the hole diameter, D,,),, considering manu 
facturing tolerances (Tables I]-V) and the diametral in- 
crease that occurs during compression. In 
D, = 9.96 Dyoe is a good choice 

(2) Select the active solid height H, as close as pos- 
sible to the final height, H», considering the height of 
dead coils, Table VI, and manufacturing tolerances. For 
long springs, N > 50, and applications where longitudinal 
space must be used to maximum advantage, H, — Nd = 
0.90 Hz is recommended. With springs having a small 
number of coils and squared ends, the ratio H,/H, should 
be 0.80, or less. 

The effect of these estimates is to modify the initial 
conditions to the following: 


most cases, 


(a’) Torsion modulus, G 
(b’) Outer diameter, D, 
(c’) Active solid height, H, 
(d’) e=H,— A; 

(e’) Specified load 


These modified requirements can still be satisfied by 
an infinite number of springs, since they are equivalent to 


only four independent parameters. Thus, another can be 








Product Engincering — May, 1953 








nN 


0 


Load, P -—> 











Height of Spring, H 


Fig. 2—Plot of spring load vs height for P; given showing vari- 
ous springs possible with different values of i factor. 


chosen at will to define precisely one spring. It has proved 
practical to introduce as the remaining variable, the ratio 


F, Initial deflection . 

ae ee. 7, stroke 4 
This precompression factor, /, is not a parameter of the 
spring alone, but of the spring and working range to- 
gether. Therefore, using the modified requirements a’-e’ 
and selecting a value of #, precisely defines the spring. For 
- @ designates the one possible spring which 
has an initial deflection equal to zero. Similarly, i = 1 is 
the one satisfactory spring with an initial deflection equal 


to the stroke. 


xample, 


Selecting the Optimum Spring 

Since / is a factor of performance as well as of the spring 
dimensions, its value should normally be selected to pro- 
Extensive sinusoidal testing has 
proved that this involves the range from initial stress S$, to 
the final stress §, as well as the value of S, alone. There- 
fore, the variation of S, and S, with # must be analyzed 
to find the most favorable value of precompression factor. 


vide maximum life 


Modified Formula for S, 

If the loading is constant, or as usually happens, it is 
applied at such low velocity of the moving end that the 
entire deflection is shared equally by all active coils at 
any one time, the stress deflection rate Rg» is constant and 
the initial stress can be expressed as follows: 

F, 
P, 
Substituting s PF; 


S; Ss (6) 
F, into Eq (6) 
i 
S, = S: 
; l+i ~ 
Modified Formulas for Ss 
In Eq (2), the stress S is expressed as a function of 
G, d, D, N and F. It is more desirable, however, to use 
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Stress, S 











IS 
Precormpression Factor, i = i 


Fig. 3—Effect of precompression ratio on initial and final stres- 
ses. §;, Ss and wire diameter d, for initial load P, given. 


the modified parameters G, D,, H,, s P, and the precom- 
pression factor. To simplify the analysis the mean coil 
diameter D rather than D, is assumed to be given. 

From Eqs (1), and (2) S, can be expressed as: 


0.4 6.6 
P, F; 
-_ =. 70.6 
S, = 0.731 ¢ ( rr) ( i) 


Since Eq (8) will vary with the prescribed load Pp, on 
three possible conditions will be discussed separately. 


Case I Initial Load Given 


P, 


Substituting a mo? F, = Fi + s and 


i = F,/s into Eq (8), 


0.4 16 p 
8 l 
Ss 0.7 0(-F:) (i-) ( it?) (9) 


This equation shows the variation of S$, with precom 
pression factor. Holding parameters G, D, Hy, 5 and P, 
constant, the load is plotted in Fig. 2 against the height 
for several possible springs. 

The curves of Fig. 3, show how the initial stress (Eq 7), 
final stress (Eq 9) and wire diameter d vary with values of 
i from zero to two. These curves indicate three things: 
(1) of all springs that satisfy the initial requirements, the 
one with 7 = 2/3 gives the minimum final stress: 


* Semin = 1.433 Gr ( 7 ge ky 
=e Db H, 


However, this minimum is not pronounced; springs with 
i from 0.5 to 1.0 have stresses that are equal to Somin for all 
practical purposes. (2) The initial stress increases rapidly 
with increasing values of i, but the stress range of (S,-S,) 
decreases. (3) As 7 increases, the wire diameter decreases. 
Thus the allowable design stress increases because of the 
greater torsional strength of thinner wire. The stress 
concentration factor K also decreases as 7 increases because 
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Stress, S ———> 





beeen ee = oe a ae oo oe ee pen 3 oo = + he oe ee 
eee oe 








05 LO 2 
Precompression Factor, i= 3! 


on 


Fig. 4—Effect of i on S; and S; is shown for P: given by solid 
curves and for P given by dotted curves. 


of the larger index, resulting in a lower corrected stress. 

To these three observations are added the fact that D, 
rather than D is normally given and there probably will be 
a slight set during operation. Taking D, as constant, as it 
should normally be, shifts the S, curve slightly to the right. 

It is concluded that springs with = 1.0 will give the 
best stress distribution, and thus the maximum life for 
static conditions. However, all springs in the range of 
0.5 to 1.5 can be considered satisfactory. 


Case Il Final Load P, Given 


Rewriting Eq (8) to include the precompression factor, 
with P, given the final stress is 


. P. o4 . 06 04 
2, = 0.731 Ges( —3 
S. = 0.731 ¢ ( oi ) ( i) (1+) 


Using this equation and Eq (7), the solid curves 
in Fig. 4 show the stresses $, and S, versus / for this type 
of load specification. From these curves, it is seen that 
among all the possible springs, the one with / 
the minimum final stress. It is 


P. o4 os 
Somin = 0.731 G?4 : : 11 
san -omer( 4)" (4.) 


Furthermore, it is seen that as / 
stress as well as the final stress increases, with the range 
stress (S,-S,) decreasing only slightly. For example, with 
i = 0.5, an initial deflection half as large as the stroke, 
the final stress is already 27 percent larger than the mini 
mum value. Thus, when the final load P, is given, it is 
desirable to keep / as small as possible to get maximum 
life. In practice, 0-0.3 is a favorable working range. 


6) give Ss 


increases, the initial 


Case lil Mean Load Git en 
As in the two previous cases, the equation for S, is modi 
fied. Substituting 


Pi + P = : i , ' 
ad 2 | F, = F; +8, and F,/s = i into Eq (8), 


- 4 o6 

P 8 1+i 
= 0.731 @* ; 2 
a-emof ZT [eT Teter] 


The dotted curves in Fig. 4 show S, and S, versus / as 
derived from Eq (7) and (12). From these, it appears 
that again 7 = 0 gives the minimum final stress 


- 04 : 04 
cn, = 0.965 G4 : 3) 
Som tn 0 965 ¢ ( D ) ( ii. ) l 3 


Since the stress range again decreases but slightly, as / 
increases, it is recommended that the precompression factor 
be kept as small as possible. The maximum value for 
most applications should be 0.5 since this corresponds to 
an increase in final stress of 15 percent above the minimum. 

Having selected a proper value for 7, the next step is to 
determine the dimensions d, D, N and H, of the selected 
spring from the given data, &, D,, H,, 5, P and i. There 
are several methods of calculation that can be 
However, to save time and effort, it can also be don 
graphically. This has the added advantage of showing the 
relationship between spring values, for all possible springs 


P= 


u sed 


Table VI—Effect of End Conditions on Height and Number of Coils 





ae a 


Ends plain and 
ground 


Ends squared, not 
ground 


Ends squared and 
ground 





N,= N 
A, = 1.01d(N;+1) 


N,=N+1 
H, =1.014N, 
H./H, = 0.99 ~ 1/N 








N,= N+2 
H, = 1.01 d(N, +1) 
H./H, = 0.99 — 3/N 


N; = N+2 
H, = 1.01 d(N, — 0.5) 
H./H, = 0.99 — 1.5/N 
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Design Chart 


Introducing D,, H, and C into the basic formulas by 
using the relationships 
D,=d+D 


H, = Nd 
Cc D/d 


transforms Eqs (1) and (2) into the following form: 


Pp §@ B ss 
“Se H, @(c +1)? 
J F 1 
ie Gi.) (+) 


The ratios F/H, and P/D?, which appear in these for- 
mulas have a natural meaning and are given special desig- 
nations. The ratio of deflection to active solid height, 
F/H, is defined as “specific deflection.” The ratio of 
load to square of the outside diameter, P/D,? is called 
“specific load.” The latter can be thought of as the 
flow of load through the cross section of an area equal 
to D,? in magnitude. 

For any deflection and load combination, the correspond- 
ing values of F/H, and P/D,? can be found since H, and 
D, are included in the modified parameters @’-e’. Therefore, 
Eqs (14) and (15) represent a system of formulas with 
only five variables, G, C, F/H,, P/D,? and S; when any 
three of these are given or assumed, the remaining two are 
fixed. Fig. 5 which is a graphical solution for these two 
equations can thus be used to complete the design. 


(15) 


Description of Chart 


The chart is divided into two related parts. In the lower 
diagram, G is the ordinate and specific deflection F/H, 
is the abscissa. In the upper chart the ordinate and 
abscissa are stress § and spring index C, respectively. The 
P/D,? relationship is represented by a family of slightly 
curved lines inclined at approximately 55 degrees. The 
family of straight lines extending over both diagrams with 
an inclination of — 45 deg represents corstant values of 
a factor that is a function of both F/H, and G. The 
proper value of F/H, can be read at the intersection of 
these sloping lines with the corresponding G-line in the 
lower diagram. Thus, this family of curves serves as a 
means of going from the lower to the upper graph or 
vice versa. 

Each spring is represented in the chart by two lines: 
the horizontal G-/ine in the lower diagram, and the ver- 
tical C-/ine in the upper one. This relationship, however, 
is not reversible. A given combination of lines does not 
represent one spring alone, but actually an infinite num- 
ber of them with various combinations of outer diameter, 
active solid height, and free height. The usual procedure 
for using the charts consists of locating the given value 
specific deflection within the lower diagram, following it 
vertically to the G-/ine, then along the — 45 deg lines into 
the upper diagram. The intersection of this sloping line 
with the appropriate value of P/D,? gives the magnitude of 
the stress and the spring index. The remaining data can 
then be calculated readily. This procedure can be used for 
both of the basic types of calculation problems 
without the spring itself given. 


with or 
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EXAMPLE: Considering an example of Case |, that ts 


P, given, the following initial requirements are assumed 


1.5 X 10° psi 


l 
] 
5 


“anna 


Converting these into the modified requirements: 


11.5 X 10° psi 

0.96 Droie = 1.20 in 

0.90 AH; = 5.0in 
8 H, — H, = 11 5-5 5 = 6 Oin 
P, 72 Ib 

Selecting ¢ = 1, 


G 
D. 
H, 


ound 


F, (1+i 8 


i H, 


P, _({ i+! P, _({ 2 72 = 100 psi 
D2 i D2 l 1.2? 


Following the procedure outlined previously, these two 
values are used to locate point X on the design chart. 
Projecting this point it is found that 

C =7.70 
S: = 148.000 psi 
The other required values can be calculated 
: 1.20 
. ‘+1 87 
D —d=1.20-0 138 
_ 5.0 
~ 0.138 
P, F, = 
= 6in 


s 
H,+ F, = 11 


= () 138 in 
1 O62 In 


N i, d 36 .2 active coils 


(See Table VI to get 
actual number of coils 


Rpr P,/F, = 72/6 12 Ib/in 


i, « 

The same general procedure applics where P, or P is 
given. The only difference being that F,/H, and P,/D,* 
will probably be calculated on the basis of / 0 
case, it may be desirable to evaluate the 
variations in 7 from the three values 
each type of load specification. This can be done by finding 
new X points. See heavy line on upper chart. Alternately 
a transparent like Fig 6 gives the path ol 
point X for the family of springs defined by the range of 
i values shown. To use the indicator, one X point is 
located as outlined previously, and the corresponding 
values on the indicator and chart superimposed 
cator is adjusted so that the 
on the chart. 

For most applications, the accuracy resulting from these 
graphical techniques are adequate. However, when prepar- 
ing the final specifications and drawings, it is recommended 
to use Eq (4) to accurately calculate the rate and loads. 


5+6.0 = 17 5in 


In any 
effects of small 


elected as ideal for 


indicator 


The indi- 
i scale is parallel to the S-scale 





Pre mpre m Fact t 


Fig. 6—Transparent indicator. Curve for P, given is not shown 
since it coincides with the line P:/D*. = constant. 
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Low Cost Research 


to Assure 


Customer Satistaction 


EUGENE F. ANDERSON 


American Wheelabrator & Equipment Corporation 


Product improvement through research does not always 
require expensive laboratories and special organization. 
Here is a company that gets most of this information by 
collecting and analyzing data that is normally available 
from its engineering, sales and service staffs. 


OBVIOUSLY, the engineering department must “design with 
the customer in mind” if its product is to be a commercial 
success. In theory, this is universally known, yet many 
companies do not feel they can afford field research to find 
out what their customers want. 

The American Wheelabrator & Equipment Corporation 
has incorporated several features into their normal oper- 
ating policy which are aimed specifically at keeping abreast 
of customers’ wishes. These might well prove adaptable 
to other organizations. Basically, the same engineering 
and sales problems found in the manufacture of blast 
cleaning and dust control equipment are common to prac- 
tically all industrial equipment. Indeed, the same funda- 
mental principles apply to all kinds of machinery, big or 
small—including household equipment. 

Naturally, sales and engineering problems vary con- 
siderably in complexity. Some can be solved immediately 
by the sales engineer as soon as the equipment user calls 
them to his attention. Others, which are more complex, 
might best be handled with the advice ‘of home-office 
technical specialists. Then, there are those special design 
problems which require a close study by selected men 
from the engineering department that developed the 
equipment. 

At American Wheelabrator, when a sales representative 
encounters an unusually complex problem he calls the 
home-office, and design engineers are assigned to visit the 
customer's plant to get a close-up view of the conditions 
under which the equipment is operating. These engineers 
establish operating requirements and determine the nature 
of the changes to be made. In many instances they work 


out the problem completely in their report and include 
recommended design changes to the head of their engi- 
neering department. They also include all the technical 
data and information uncovered in their field study. This 
report eventually goes to the factory demonstration’ labora- 
tory where, as the name implies, tests are carried out on 
the customer's material with equipment that has been modi- 
fied to duplicate, or at least simulate, each of the recom- 
mended changes. 

In addition, a regular staff of service men visit custo- 
mer’s plants at various intervals to make a routine check 
on all equipment after it has been in the operation for 
some time. They make adjustments to improve the ma- 
chine’s performance or operation, train new operators, or 
make suggestions for improving maintenance. 

The service men are often a veritable gold mine of 
information and ideas on how various machines and the 
elements can be improved. They submit reports such as 
the one in Fig. 1, in duplicate. One copy, with pertinent 
notes, experience, or comments by the service manager, is 
routed to the engineering department where it is given 
to the persons responsible for the original design. For 
instance, if a report refers to the electrical features of the 
equipment, it is forwarded to the head of the electrical 
engineering staff. These reports tell the engineering depart- 
ment about improvements which the customer himself has 
put into effect, with the reasons for doing so. Although 
the customer obviously would not modify a machine unless 
he were trying to make it particularly adaptable to his own 
needs, such alterations or improvements frequently can be 
applied to other designs in the same or even different fields. 

The service manager routes the second copy through the 
office sales department, so that appropriate information can 
be disseminated to all other service and sales personnel. 
This helps keep the field men informed of new develop- 
ments and methods. The customary method of sending 
out this information is a weekly news bulletin which is 
published by the sales promotion department. It also 
contains data on the performance and operating character- 
istics of various machines the company sells. 

A more complete program of customer liaison was re- 
quired during the design and introduction of a new line 
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DAILY REPORT OF SERVICEMAN 
Customer ___ZnJni Mapafecturing Company 
ties City  Amywhere, UrSehe 
36" x &2" WATB & Mo. 5 A-123K56 
Model 112 Dustuhe Collector Serie! No. B-765432 
( fitte) 
 saintenance Men 





Fig. 1—Typical report of a 
field service representative. 
Through such reports, it is 
possible to keep a routine 
check on equipment in the 
field, train operators, and 
get suggestions for design 
improvements. 


em Mo. of Men on Job 


i ____--- Sine Shot __S-110 menvioctrer American Wheelabrator 
BD include pertormence dete when this is obteinetle 
Instructed new operator on the operation of the Wheelabrator 
Tumblast. Abrasive consumption was excessive since the operator was 
not tumbling the parts after blast was shut off. Abrasive carry-out 


in pockets and r 





of the work was high. I told operator and 
foreman that tumbling the parte for 15 seconds after the abrasive wheel 
was shut off would eliminate carry-out and reduce abrasive expense. 
They agreed to do this. 

Investigated complaint sbout excessive wear on hood. Found out 
the contre 1 cage was set too far to the left. The maintenance man has 
been off work for seven days and no one else was able to work on the 
machine. I instructed the operator and foreman on maintenance probleas, 
30 they don't always bave to depend on one man. 

Went over to chemical division to inspect Dust Collector. Foreman 
said they were salvaging 2,000 lbs. a month of material, which has a 
resale value of 36 cents a lb. Since it is bulky, they had some trouble 


getting it out of the hoppers, so they installed extra large hopper 


valves. 


cases could be avoided by a design change. 


, 


of wet blasting equipment. Since this was the company’s 
initial offering in the field, it was not possible to take 
advantage of the normal methods of field research for 
establishing what potential customers wanted in the way 
of changes from existing equipment. 

The program chosen involved setting up a design com- 
mittee representing management, sales, sales promotion, 
enginering, production and market research. Previously, a 
number of men in chatge of wet blasting operations at 
various metal-working establishments had been contacted 
to learn what general problems they had. Thus, the com 
mittee had the basic data around which to center the design 
highlights. The actual selection and specification of the 
machine components which followed came as a result of 
coordinated committee action. 

Each member suggested certain features he thought were 
desirable, and the engineering department weighed each 
suggestion from performance, cost, and maintenance stand- 
points. Where investigation showed that alternate ideas 
were equally acceptable, the production department was 
called upon to advise the committee about each choice. 
The production representative could tell whether certain 
parts were easily available and whether smooth manufac- 
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They are having no more trouble. Trouble in other similar 


turing operations would result from the suggested ideas 

Mock-ups were often used to aid in visualizing the sug- 
gestions. In the design of the armholes, for example, a 
templet was made, and all members tested it for fit, to 
After 


considerable debating on the pros and cons of the various 


determine the size best suited for the average man 


features, the committee concurred on a design which was 
within an acceptable cost structure, and drawings were 
made. At this point, field research was launched 

The market research department operates within the 
sales organization, but it is staffed by engineers who appre- 
ciate the technical problems of customers. These engineers 
visited several typical metal-working plants in different 


parts of the country and interviewed engineers in charge 
of cleaning departments and wet blasting operations. They 
presented the proposed design and asked for constructive 
criticisms 


After these suggestions were analyzed and evaluated, a 
model was built. Tests showed a few further modifications 
were necessary. These were made before the machine went 
into production. At last, through the efforts of all depart- 
ments, a machine was produced that met all the design 


objectives—including customer preferences. 


161 





DESIGN FEATURES 








Timing Belts Drive Spindles in 


Using a basic design developed 
over 30 years ago, the Pratt and 
Whitney multiple spindle dupli- 
cator has two unique design char- 
acteristics: extensive use of tim- 
ing belts to drive spindles and a 
mechanical tracer. Purpose of the 
machine is to finish mill steel dies 
in an operation guided by a mas- 
ter die form. 

Because of the functioning of 
the machine—the spindles are 
raised while rotating — P&W 
needed a flexible method of trans- 
mitting power. In earlier ma- 
chines they used round belts, but 
as spindle speeds increased to ma- 
chine higher alloy tool steels, the 
company switched to notched 
belts. Main reason: centrifugal 
force was throwing the round 


CLOSE-UP of cutter bar beam 
shows the extensive use of timing 
belts. Machine requires this flex- 
ible method of transmitting power 
from motor to milling cutters since 
cutter bar is pivoted and feeds in 
and out during finishing operation. 
Tracer stylus rotates, at a much 
slower speed than the cutting tools. 
This insures rolling friction be- 
tween it and the model, reducing 
wear on the master. Coolant is car- 
ried from the main column to cutter 
bar beam through flexible tubing. 


belts off the sheaves occasionally. 

Heart of the tracer mechanism 
is a massive cutter bar beam, a re- 
inforced casting pivoted on 
the machine’s main column and 
mounted on a vertical slide. To 
make a cut, a lead screw raises this 
beam, carrying the cutters verti- 
cally across the work. As the tracer, 


also mounted on the beam, passes 
over the profile of a master form, 


it pushes the casting outward. Hy- 
draulic pressure pulls it inward. 

To drive the lead screw, the 
company uses a hydraulic motor 
in order to vary speed. The beam 
moves at speeds ranging from 
zero to 60 in. per min. Four con- 
trol dogs regulate speed. Two, 
called the fast-travel dogs, control 


fast travel speed, limit the length 


of travel, reverse the travel, and 
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INNEW PRODUCTS 





Work holding Control 


cers 
| Sg JS tixture tower 
~ { 


Duplicator jy PRBRie ce B 
at Ty Esa 7 


/ 


’ a 
‘s 
, ¢ 
. 
' 


4 


operate the siep-feed mechanism. 
Two others are adjustable to take 
over at any portion of the travel 
and reduce speeds at steep curves 
and shoulders. 

Developed by the Pratt & Whit- 
ney Division of Niles-Bement- 
Pond Company, this same design 
is applicable to eight spindle ma- 


hines with sli ificati 
c slight modification. T-slotted table 


LONG HORIZONTAL dimen- 
sions of dies dictate extended 
shape of P&W duplicator bed. 
Control tower contains all the 
hydraulic, mechanical and elec- 
trical controls. Main column 
carries the vertical slide with 
pivoted bar beam. Slotted table 
supports work-holding fixture. 





ON THE INTERIOR of cutter bar 
beam, ribbed for added strength, is 
the hydraulic pull bar mechanism 
Hydraulic pressure pulls the cutter 
bar inward to hold the tracer 
against the model. When the pull 
bar is engaged, it connects the pres- 
sure line to the bar cylinder. When 
disengaged, the operator can move 
the cutter bar manually to setup 
cutters. Note the steel coil spring 
chipguard, used because guard must 
stretch 24 in. and still protect the 
lead screw inside. 





(continued on next page) 
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PRODUCT DESIGNS Multiple Spindle Duplicator (continued) 


IN THE REAR, there are two pumps and two reservoirs. 
Chain drive on side of column raises and lowers the arm 
that holds the coolant connections and the clectrical con- 


nectors which supply the motor 














Ratchet 












































r Lead screw 
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Operates feed__ 


‘ead screw 


AUTOMATIC step feed mechanism 
(front view, left; side view -right). 
At end of cutter bar travel, hydraulic 
cylinder pushes rack 2 ge rotating 
ratchet. This is keyed to shaft that 
supports a spiral gear so that move- 
ment of the ratchet is transmitted 
through spur gearing to the feed 
screw. On the return stroke of the 
cylinder, the pawl prevents transmis- 
sion of rotation. Because of the de- 
sign of the pawl—it is pivoted so that 
either end may contact the ratchet 

the machine can feed from right 
to left, or vice versa. Color in front 
view shows how power is transmitted 
from the rack, attached to power cylin 
der, to the lead screw. 


ee 


SEER \ 6 Ee ee ee ee 


<< 8 


IN OPERATION, when a vertical cut 
is completed, the fast travel dogs trip 
the automatic step feed mechanism 
At the same time the cutter bar is 
lowered to prepare for the next cut 
which is oh over the bordering por- 








tion of the tie. This procedure is re- 
peated until the die is completely ma- 
chined. The a | feed may also be 


operated by hanc 
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(A) Electrical controls are contained in the door cabinet 
to allow easy access to hydraulic units. Door panel itself 
is opened to reach the electrical controls. The pumps pic- 
tured here control the speed of raising the cutter bar beam. 
Just visible, at bottom of cut, are gears which are part of 
the automatic step feed described above 


(B) This is how the die forms and masters are mounted 
for duplicating. In this view, tool has reached top of 
stroke and machine is ready to step feed. Cutting action 
is vertical, and tool is carried over the work from bottom 
to top. As stylus meets raised parts it pushes the cutter 
bar beam out and tools, also mounted on the beam, follow 
to reproduce an exact duplicate. 


(C) Eight spindle duplicator has two tracers, one at top 
and one at bottom of cutter bar beam. Built on the same 
basic design as the four spindle machine, this unit is used 
for production of parts rather than finishing dies. It has 
one additional feature: the work holding fixture can be 
rotated 180 deg. This permits the operator to load and 
unload fixture while other pieces are ore milled. 
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PRODUCT DESIGNS 


Porcelain Cylinder Liner Protects 


Pump for Corrosive Chemicals 


In agricultural spray equipment, the abrasive and cor- 
rosive properties of chemicals like lime, calcium chloride 
and sulphide compounds quickly destroy metal parts, 
particularly pump cylinders and pistons. To handle such 
sprays, the Toledo Porcelain Enamel Products Company 
lines cylinders of Hardie Manufacturing Company 
pumps with a dense porcelain coating. Applied to a 
machined seamless steel tubing liner, the porcelain coat- 
ing provides a uniform, hard, polished, glass-like surface. 

Contacting this lining is a plunger cup made of layers 
of twill canvas impregnated with liquid rubber and then 
molded layer against layer. With a thin oil film for lubri- 
cation, this combination extends cylinder life up to four 
times that for conventional equipment. There is no 


scoring or cracking of the coating by the fabric plunger 
as it reciprocates. 

The lining applied in three coats—one ground and 
two white porcelain enamel—is flowed on since dipping 
or spraying is not practicable with this type of part. To 
prevent leakage during pumping, the thickness of the 
coating is held to +0.003 in. 

Capacities of these pumps range fron 4 gpm at 400 
psi up to 80 gpm at 1,000 psi. Typical of the units is 
the three cylinder pump illustrated at right. There is a 
relatively heavy frame and crankshaft to drive the pis- 
tons and produce the high pressures. Each plunger is 
operated by a crankshaft throw. Speed reducer is built-in 
at power inlet side. 
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(A and B) Cross-section of 
cylinder and piston. Plunger 
is made of cast bronze and 
has 0.80 in. clearance with 
rcelain lining. This area 
is filled with lubricating oil. 
Cast iron follower expands 
cup and holds it against cylin- 
der wall to prevent leakage 
of the corrosive material. Cup 
moves at 66 to 67 fpm. 
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Mechanical Drives 


Unique mechanical linkages com- 
bined with a movable optical system 
make up the major components of the 
Neoflow Camera, developed by Peerless 
Photo Products, Shoreham, N. Y., to 
copy drawings in reduced size. This 
device can produce five different size 
reductions as well as “mirror image” or 
“right reading” reproductions. 





Operating on the flow principle, a 
slit photographs only a portion of the 
original at one time. Both the original 
and the sensitized paper are moved dur- 
ing the exposure. To accomplish this, 
the camera requires three elements: (1) 
A conveyor which moves the original 
copy at uniform speeds and keeps it 
flat; (2) an optical system with mov- 
able mirrors and lens to permit the de- 
sired reductions; and (3) means of 
moving the photographic material at a 


FRONT VIEW of reproducing camera that 
operates on flow principle, photographing 
portions of the drawing through an illu- 
minated slot. Five different reductions in 
size are ree by changing lens arrange- 
ment and speed of copy and paper drives. 


Movable mirrors Movoble mirrors 


OPTICAL SYSTEM requires two 

different mirror assemblies—for 

right reading or mirror images. If t 

instrument is to make card copies 





of original, two movable mirrors 
are used; if copies are to be used 
for reproduction on blue print ma- 
chines, three movable mirrors are —y 
needed to obtain a mirror image. 


=e | Poth of 
/moge 











Both assemblies are mounted on Porotograpning t 
arms at right angles. The arms are 
catried by a sleeve which can slide Seite mirror 


vertically on a mast. The proper paper 
assembly can be swung into the Ilumineted -*", GoM : y.: - Lights 


Fixed ed 


slit 


net 


optical system and raised or low- slit i, 


ered to obtain desired reduction. 
Lens is mounted in a similar man- 
ner to allow vertical movement for 
proper reduction. Conveyor “Exposure orea 
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in Reducing Camera 


speed synchronized with that of the 
conveyor. 

In a conventional copy camera, the ata 

J : per drive 

original to be copied is placed flat on 
an illuminated copy board in front of a 
lens, and the exposure—determined by 
an automatic shutter—is made over the 
entire area at once. The camera is large 
compared to the area being copied, and 
the process is slow. 

The three camera elements are ac- 
curately aligned and rigidly mounted 
in relation to each other by a support- 
ing framework whose major part is a 
heavy, horizontal, cast aluminum box 
girder. The cast side frames of the con- 
veyor are directly bolted to the girder; 
the optical system slides on a vertical 
mast carried by machine recesses in the 
girder; and the photographic section 
also bolts directly to this beam. 
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PRODUCT DESIGNS . " . 
| reocucr orsioms | Reducing Camera (continued) 


PAPER FEED DRIVE. Rate of sen- 
sitized paper feed is determined by 
number of teeth on gears. Five dif- 
ferent combinations are available, 
each for a different size reduction. 
Solenoid switch operated by con- 
tact switch on conveyor engages and 
disengages idler gear through link- 
age pictured above. Engaging arm 
which carries idler is fixed to the 
drive shift. Selector switch is of 
the rotary type with blank spaces be- 
tween each position so that only one 
set of gears can be engaged at one 
time. Each speed has its own sole- 
noid switch, engaging mechanism 
and gearing (see right and below). 
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. 
| 











Ra + AYO 


--Mirrors 








Paper alarm - - 


Control box 


s 
ae i 


Light Te © 0 


pt meter 
Contact Contoct 5 ‘end Lf) oN 
strip ~. switch oO re) 
~ {eo} O° 


measuring 
timer 









































Oriven shott 





-Ballast 

















Clu tch 





< Terminal block 

















Engaging LOW VOLTAGE CONTROL CIRCUIT actuates electric 
clutch to move photographic paper. When copy, inserted in 
conveyor, approaches light slit, it opens contact between contact 
strip and switch. This action closes low voltage circuit to 
the electric clutch actuating the paper driving mechanism 
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TIME DELAY CIRCUIT is connected in series with 
contact switch on conveyor. It permits paper drive 
to continue operating for a predetermined length of 
time after end of copy passes out from under contact 
switch so that there is sufficient paper to complete the 
reproduction. Operator selects amount of time delay 
by positioning an arm on the relay. On top of con- 
veyor there is a piastic platen reinforced by aluminum 
tees and angles to keep copy flat. In the middle of 
this platen, a window, under the illuminated slit, 


permits photographing the copy. To provide constant 
conveyor speed, the wide belt is fed directly into the 
nip between the driving roller and a pinch roller 
Mechanical straightener “poipeos belt from “walking” 
in either direction as well as applying proper tension 
It consists of a roller riding in a shallow trough and 
knurled conical wheels. Conveyor belt always moves 
at the same speed. Five different gear ratios regulate 
speed of paper drive so that sensitized paper moves 
at the correct speed for the specified reduction. 
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Electro-Mechanical Traffic Controller 


GE TYPE W controller is clectro 


mechanical instead of electronic to 
he ‘ facilitate maintenance by unskilled la 
Switches for , ee ; bor. Notice how timer is mounted on 
pane Cperare ; pantograph arms so service man can 
; bring unit out of case for easy re 
placement of units. 








si ba, 
bee A 


Pontograph arms Plug-in extension relays 


Slip rings and brushes 


for supplying power to ‘Adjusting knob 
clutch magnet coil 


CLOSE-UP of extension relay 

(A) and schematic (right), 

show major parts: synchronous ae 

motor driving a magnetic clutch, Moror limit Unit 

a clutch disk with ear, and two sate? » extension 

Microswitches. In normal op- : oe 

eration timing dial activates a 

solenoid which closes the drum 

contact. This energizes the mo- 

tor-driven magnetic clutch which 

pulls the clutch disk against it 

so that the disk also rotates. As 

the disk rotates, the ear finally 

engages and opens the unit ex- Clutch magnet- 

tensions switch, to end the green coil 

interval. Immediately the ear also opens the motor limit 

switch stopping further rotation of the motor, magnetic 

switch bow rm disk. A vehicle passing over the treadle 

de-energizes the clutch and, a spring on the clutch disk hub 

resets the disk against an odjusting knob, closing unit 

extension and motor limit switches so the green interval is 

extended. The extension time can be regulated by moving ‘ 

the adjusting knob to change starting position of disk. Time setting adjustment 
knob with stop pin 


Stationary 
timing scale 
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Has Jack-Mounted Components 


Unitized construction with jack-mounted components 
characterizes the new electro-mechanical, vehicle-actu- 
ated, traffic light controller developed by the General 
Electric Company. When GE decided to enter this field, 
traffic engineers warned them that the major complaint 
against this type of controller, an exceedingly compli- 
The com- 
pany designed this unit so that a service man can replace 
complete assemblies in the field, returning the assembly 
to a maintenance shop for repairs by skilled technicians. 

A timing dial establishes a basic cycle of operation 
with pre-determined intervals for red, green and yellow 
lights. 


cated device, was the maintenance problem. 


However the extension relays, actuated when a 
vehicle passes over a treadle buried in theatreet, add a 
specific number of seconds to this minimum green inter- 
val. Each vehicle that passes over the treadle resets the 


Unit contact 
orum 


——> 


CAMS AND SIGNAL CONTACTS in 
rear of timer change lights from one 
indication to another and effect proper 
operation of basic cycle, in conjunction 
with unit extension and extension limit 
relays. Each plastic cam is divided into 
equal segments that can be removed. 
When a segment is out, the contacts 
close, completing a circuit that lights the 
proper color signal. Here red phase A, 
and green phase B are closed. 


Knobbed latch 
bolts 
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relay to lengthen the green interval. A second relay, 
called the extension limit but operating in a similar 
manner, limits the number of times the interval is ex- 
tended without switching the right of way at least once. 

The relays, which are the heart of the vehicle-actuated 
control, use a motor driven magnetic clutch to turn a 
clutch disk. 
quired for an ear on this disk to move from its starting 
position to a point where it trips a Microswitch and 
opens the unit extension switch. 


Time delay is the number of seconds re- 


Each time a vehicle 
passes over the treadle, the relay motor circuit is opened, 
a spring pulls the clutch disk back to its starting posi- 
tion, and the motor circuit is reclosed to start the cycle 
over again. 

By setting the time delay to zero seconds, the con- 
troller can be operated as a conventional pre-timed unit. 


Silver control 
contocts 


Silver signol 
contacts 


Geors for changing 
basic time cycle 


EXTENSION relays and dia) 
plug into timer. Knobbed 
latch bolts secure unit me- 
chanically to a threaded sup- 
port. Multipole plug discon- 
nect guides and aligns relay 
and dial units. Phases refer 
to the intersecting streets. 


— 


a Female plug 


Male mui/tiple plug 
disconnects 





ne ee ee ee 


Electro-Optical Instrument Analyzes 


Chopper 


Attenvotor 


/ 
Detector 


SELECTIVE, triple beam, non-dispersion, instrument analyses chemical 
plant process streams with infrared radiation. Filled with components 
of the process fluid, the cells of the device are adjusted so that interfer- 
Analyzer gives a continuous record of any one desired 
component regardless of other components present for process control. 


ence cancels out 


Depending on the absorption of in- 
frared radiation to operate an electric 
recorder, a new instrument developed 
by the Perkin-Elmer Corporation, Nor- 
walk, Conn. analyzes chemical streams 
for continuous process control. Major 
components of the equipment: an in- 
frared source, three optical paths with 
trimmers, a diaphragm-condenser type 
detector, an attenuator and a chopper. 

In operation, the component to be 
analyzed is placed in both the detector 
and the sample tube. When the radia- 
tion passes through the gas, characteris- 
tic wave lengths are absorbed. This 
heats the gas and causes deflection of a 
flexible diaphragm that is one side of 
a condenser. The electric signal result- 
ing from the change in condenser ca- 
pacity is a measure of the radiation in- 
cident on the detector and varies with 





Rubber Diaphragm 


Replaces Metal Nozzle 
In Home Shower Head 


In a shower head developed by Magic Fountain, Waltham, 
Mass., water is forced through microscopic slits in a crepe 
rubber diaphragm instead of the conventional nozzle. 
Pressure acting on the rubber spreads it and opens the 
slits to form individual water jets arranged in a conical 
pattern. Changes in water pressure cause different amounts 
of flexing in the diaphragm and different openings of the 
slits. This action prevents the formation of lime cake 
that usually clogs other type shower heads because the flex- 
ing action breaks up the lime deposit the same way rubber 
deicers remove frozen material from airplane wings. 

Water enters the main body of the shower head which 
serves as a mixing chamber for incoming water to reach a 
uniform temperature. When it strikes the metal back-up 
plate it picks up a swirling action and then passes through 
the diaphragm slits. 


174 


PLASTIC HOUSING of shower head will not cor- 
rode or tarnish. Unit fits standard 4 in. pipe. Regu- 
lating volume of water into head and adjusting 
screw on front face of diaphragm changes type of 
spray. Loosening screw allows — to spread 
out, so spray pattern becomes a wide cone. Tighten- 
ing pulls diaphragm in so cone is narrowed. With 
a large volume of water flowing, the increased pres- 
sure opens the slits wider to produce a forceful 
stream. Small volumes of water supply a foaming 
stream that is partially aerated 
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Chemical Streams with Infrared 


the concentration in the sample cell. 

A continuous recorder keeps a perma- 
nent record of the particular concentra- 
tion under study. An unwanted varia- 
tion can be compensated by regulating 
temperature, pressure, flow rate or other 
environmental variables. 

The chopper varies the radiation 
beams so that the detector receives radi- 
ation successively from the three paths. 
As the radiation is chopped, there is no 
heating on any cycle until the sample is 
admitted to the device. This produces a 
true zero signal. The attenuator is 
moved by the change in signal from the 
detector in such a manner to maintain 
the null signal. It is the movement of 
the attenuator that is recorded. 

It is expected that this device will 
permit a more extensive change from 


batch to continuous processing. 


Compensating Sample 
Attenuator, P ce {\ ¢ flow ce 
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SCHEMATIC OF NEW ANALYZER. With sample cell and detector 
filled with component to be studied, trimmer in path Ps, is adjusted so 
that the sum of radiant power in P, and Ps equals that in Pp. When 
the sample flows through the indicated tubes, presence of the component 
causes a greater cooling effect on P, than on P, since the quantity in the 
sample cell of P, has already absorbed the characteristic frequency. The 
electrical signal produced at the detector moves the attenuator in Py, 
until a null signal results. The motion of the attenuator is recorded on a 
potentiometer whose deflection is related to the concentration of the 
component in the sample. The analyzer fits directly on the process line. 
It replaces the former practice of withdrawing a sample from production 
and sending it to a laboratory for analysis, permitting rapid control 





Plastic 
housing 


Rubber 
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_—,. Ipray 
adjusting screw 


Plastic keeper 


Ball and | 
socket joint 


Clamping 


\ ring 


Rubber 
sealing ring 


Comporison of diaphragm type 
showerhead with three nven 
tional types ( Pressure at bose 
of showerhead vs. rote of flow 


f showerhead. psi 


EXPLODED VIEW shows simplicity of new 
shower head design. Only part not ~isible is 
the stainless steel back-up plate behind the 
rubber diagram. Pressure forces water out of 
60 slits arranged in one circle around adjust- 
ing knob. Ball and socket joint permits aiming 
spray in any direction. Metal parts are plated : 2 4 : 

for corrosion resistance. Rote of flow, gprr 


Pressure ot base 
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The 
Analog 


Computer 























amplifier 


———— (K) 











-(A) Functional diagram of basic 
computing element. Equation relates input 
voltage to output voltage. (B) Equivalent 
circuit of basic element, showing on 


plifier and series and feedback impe@ances 


Fig. 1 





Getting data from an electronic ana- 
log computer isn’t difficult if you know 
how the various elements of the com- 
puter can be compounded to solve 


specific problems. Here are the details. 


DEWITT H. PICKENS 
Senior Project Engineer 
Special Products Division 
Raytheon Television and Radio Corporation 


THE ELECTRONIC ANALOG COMPUTER 
is used to solve systems of linear dif- 
ferential equations with constant co 
efficients. Since the response of any 
system (vibratory, electrical, hydrau- 
lic) can be simulated through the 
solution of a differential equation, this 
type of computer is most useful in the 
held of systems analysis 


The 


somewhat misleading since the analogy 


name, analog computer, is 


presented is of a mathematical nature 
rather than a system of miniaturiza- 
transfer. The system 


tion or system 


176 


under investigation is studied by study 
ing the solution to the differential 
equation representing the system. Elec 
trical quantities are used to simulate 
the variables in the system; however, 
no knowledge of electro-mechanica! 
analogies, or similar analogies, is re 
quired. The requirements are only th 
differential equation of the system and 
a knowledge of the functions of the 
computer. The results are in a con- 
tinuous form with no need to convert 
to digital-type information. 

Before the deve lopme nt of the ana 


log computer, the analysis of complex 
systems involved either the construc 
a prototype system or the 
manual solution of complicated dif 


tion ofl 
ferential equations. Once a prototype 
system has been constructed, little can 
done to change the performance ot 


r \ 7 proor r 
th yst W th ul a prog I 


building and redesigning the com 
ponents which make up the system 
The study of a purely mathematical 
system by means of wide range varia 
tion of the coefficients involves many 
hours of pure computations, with the 
possibility of human error 

By using an analog computer, vari 
ations of component characteristics 
and system inputs can be obtained by 
merely changing certain portions of 
solution of the 


the computer. The 


system, and the effect of varying par 
ameters and driving functions is pre 


sented instantly 


Systems Transformation 
The 


equations 


differential 
vith constant coefficients is 


solution of linear 
facilitated by transforming the differ 
ential equation into an algebraic equa 
tion. The solution is then obtained by 
the inverse transform of the solution 
of the algebraic equation. In the ana 
log computer the transformation 
serves another purpose in that it gives 
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Fig. 2 


input ¢ 


(A) Summation element. If impedances are pure resistances, the 
output will equal the sum of the inputs multiplied by the individual 
resistance ratios as shown by the equation. With equal impedances a pure 
sum results. (B) Difference element. Amplifier 1 changes the sign of 
. Amplifier 2 yields difference, sum of positive and negative inputs 


Fig. 3 


(A) Integrating element 


capacitor 
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Initial conditions 


are introduced by placing an initial charge on the 
. (B) Differentiating element. Series imped 
ance is a capacitor and feedback impedance a pure 
resistance 


Input to output relations are as shown 





a convenient shorthand system for 
representing complex expressions 
The transformation used is the La 
place Transform, wherein an equation 
expressed as a function of the variable 


f(t), is transformed into an alge- 
braic equation as a 
I tf lac rator [ The 


equation is then designated 


function of the 
transformed 
by I (} ) 


The general expression for the Laplace 


in Of 


Transform is given by 
(1 
The transformations for more com- 
mon functions are available from many 
sources, but only the transformations 
for the derivative and integral are re 
quired in analog computer technique 
The 
of f(t) are given by 


transforms for the derivatives 


Lf’ ({) = pF Pp 
Lf” ()= pF (p) -f 


f (o 


Lf" (t) = p* F (p) - 7 (2c) 


The terms of these transforms, with 
exception of the first term, are merely 
conditions. 


expressions for initial 


These initial conditions are simulated 
in the computer by methods which are 
explained later and are left out of the 
Hence 


it will suffice to say that the mth de- 


expression for the transform 


rivative of f(/) can be expressed by 
p"F(p) 


inecring 


For an integral, the transform 
given by 


Again all terms with the cx 
ot the first term are those which con 
tribute initial conditions and are left 
out in the computer technique. Thi 
transform for the wth 


f(t) is then 
(+. 


Neglecting mathematical 
that 


tegrals can be represented in the meth 


integral ol 


rivof;r 


/ 


can be said derivatives and in 


ods of analog computer shorthand by 
multiplying the function by p and 1 


respective ly 


Electronic 
Analog C somputers 


The 


computer is a d-c amplifier with pre 


heart of the electronic analog 
scribed characteristics. The computer's 
performance as a reliable and accurat 
instrument is dependent upon thes 
characteristics which are basically 

1. high voltage gain, 


> 


high input impedance so that no 


is drawn by the input stage 
180 deg phase inversion over the 
frequency range 
us are ne 
amplifier in 
+} 


rrormance 


is not affected by the phase 


computer 
shift characteristic of th 
Basically 


with regenerative 


amplifiers 
a d-c amplifier is unstable 
feedback Since 


feedback is required when an ampli 


fer wS used as a Computer clement, | 


cessary to use degencrative [ec 


1(A) ts shown a functional 


f the basi computing el 
ment. It is formed by a d-c amplifier 
with gain K, a series input impedance 
Z and a feedback impedan Z. 

rhe equivalent circuit for the basi 
computing element is 
1(B) ("). Th 


lates the output of the element, « to 


given in Fig 
expression which r 


the input is given by 


Z. 
ZK 


This assumes that th 
fills the requirement. If the 
mplifier has th required gait A 


amplifies ful 


$cc ond 





will be large and the terms of Eq (4) 
that involve K will be insignificant 
rhus this equation reduces to 


This is the characteristic equation 
of the computer element. By 
proper choice of the impedances, Z, 
and Z., the element can be made to 


basic 


perform the mathematical operations 
required in the solution of linear dif- 
ferential equations. It is interesting 
to note that the characteristic equation 
is independent of any effect of the 
amplifier 
requirements previously 


amplifier so long as_ the 
fulfills the 
mentioned. 

Examination of Eq (5) will show 
that the output, e,, 
of the input, e¢,, 


is some function 
which is dependent 
upon the impedances used with a re- 
versal of algebraic sign 


Summation 


If the impedances Z, and Zz, are 
chosen as resistive components, th« 
output will be the input multiplied 
by a constant, 

R, 
R, 


By making the magnitudes of these 
resistances equal, the basic element can 
be used as a sign changer, wherein the 
output is equal to the input with the 
opposite sign. 

In Fig. 2(A) is shown a diagram of 
the basic element as it is used for the 
addition of several quantities. All im- 
pedances are pure resistances. For sev- 
eral inputs; ¢), @o, ég . . . @,, the out- 
put is the sum of the individual inputs 
multiplied by their respective resist- 


en > 
. + (6) 
Zin | : 


For a subtraction element, it is neces- 
sary to use two amplifiers, one as a 
sign changer and one as an addition 
element. In Fig. 2(B), the two ampli 
fiers are used to obtain the difference 
between two inputs, e, and ép. 
Amplifier 1 is used as the sign changer 
and amplifier 2 combines the two in- 
puts in conjunction with the sign 
changer to give an output signal equal 
to the difference between the inputs. 


ance ratios as given by 


& = 


-Z2X 


i | es é3 
E ° * = 
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Integration 


To use the basic element as an 
integrator, the input impedance, Z,, 
is a pure resistance and the feedback 
impedance is a capacitor, Fig. 3(A) 
By substituting into Eq (5) the output 
of this element is given by 

l 


DRC e (7) 


Recognizing 1/p as the Laplace 
Transform for an integration, Eq (7) 
can be transformed into integral form. 


BC f e: dt (8) 


A constant of integration is required 
to take care of initial conditions. 
This constant must appear in the 
output of the integrating element. 
Since it is the value of the integral at 
time equal to zero, it can be simulated 
by placing an initial charge on the 
capacitor, C, such that the correct ini- 
tial value, with the required polarity, 
appears at the output with the input 
removed. With this initial charge, 
E,, placed on the capacitor the com- 
plete output is then given by 


—- f edt+E, (9) 


Differentiation 


To form a differentiating element 
froin the basic element, the feedback 
impedance is a pure resistance and the 
input impedance is a capacitor. The 
arrangement for such an element is 
shown in Fig. 3(B). With these com- 
ponents, the output of this element can 
be found from Eq (5): 


@ = -— 


e, = — prce, (10) 

The operator p is again recognized 
as the Laplace Transform for a time 
derivative; hence the output can be 
represented as the time derivative of 
the input as follows: 


de. i 


e = — RC a 


(11) 


Auxiliary Elements 


With the four basic elements, most 
linear differential equations can be 
solved. By addition of a few auxiliary 
elements, the computer is made more 
versatile and its application is extended 
into more complex systems. 

In many systems, limits are placed 


on certain variables. An example of 
this is a mechanical stop which limits 
the excursion of a spring-type member. 
These restrictions affect the response 
of the system and the analog of the 
system must include the simulation of 
any such restrictions. 

To accomplish this, a limiting cir- 
cuit is placed at the point in the com- 
puter where the quantity to be limited 
appears, and the limiting voltage is 
set at the desired value. 

There are many types of limiting 
circuits which can be used with the 
most common being the diode-type 
clamping circuit. 

As previously mentioned, the re- 
sponse of a system is somewhat de- 
pendent upon the manner in which 
it is excited or driven. This is espe- 
cially true if a transient analysis of the 
system is required. 

Driving functions may be required 
in an infinite number of forms. Gen- 
erally they are expressed as a function 
of time. The complete computer 
should include an instrument for gen- 
erating these driving functions. For 
sinusoidal forms an oscillator can be 
used, and for transient input the step 
function can be impressed by means 
of a fast-acting switch. For more com- 
plex functions, a function generator is 
required. Much development work is 
being done on function generators, 
and at present a few types are com- 
mercially available. 

At the expense of reducing the num- 
ber of d-c amplifiers available for com- 
puting elements, the computer can be 
used as a function generator by using 
it to solve a differential equation whose 
solution is the required function. This 
process is useful for the generation of 
functions whose waveform is of a sim- 
ple nature, such as exponentials and 
linear time varying functions. 

The remaining element is a recorder 
to be used in recording the solution of 
the equation. A multichannel recorder 
is recommended since the input and 
output of the computer should be re- 
corded simultaneously to determine 
the phase response of the system. It is 
also useful to have a time indication 
on the recorded data to facilitate phase 
measurements. 

With these auxiliary elements the 
computer will solve all differential 
equations of the linear type. Any fur- 
ther elements are ones which promote 
ease of operation or give greater ac- 
curacy to the solution. 


Product Engineering — May 








Fig. 4—Analog solution for simultaneous equations. Constants are introduced as d-c voltages at 2, 4, 6 and 8. Variables are ce 
termined by reading voltage at points 1, 2, 3, and 4. Parameters are varied by changing ratios of feedback to series resistances. 





Mathematical Analogies 


Since the analogies involved in the 
use of the electronic analog computer 
are mathematical in nature, the com- 
puter possesses utility in the field of 
pure mathematics. While the 
tions obtained are not accurate in ac- 
cordance with the mathemetician’s defi- 
nition, the results are exact enough 
for practical purposes. 


solu 


The mathematical systems which 
can be solved by the computer are lin- 
ear differential equations with constant 
coefficients and systems of linearly 
independent simultaneous equations. 


Since the solution of simultaneous 
equations involves no integration or 
differentiation, the computing elements 
used are the addition and subtraction 
elements, and all impedances are pure 
resistances. The number of elements 
required is determined from the char- 
acteristics of the equations. One am- 
plifier will be required for each var- 
iable plus one for each sign change 
in the coefficients of the variables. 
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Consider a general system of simul 
taneous equations of the form 


ay xX + a, Xo + a; X; +.. 
a, ie oe a= 0 
be X +- b, X3 eas i 
-b,X, +b, =0 
C2 X_ + ¢;X; t 
CnX&n +t, = 0 
+ r2X_ +73X3 +.. 
+r,X, +r, =0 


b, X, 
c, Xy 


r, Xi 
(15) 

The preliminary step to solving such 
a system of equations is to arrange the 
system in a form which will fit the 
computer set-up. To accomplish this 
a solution for each variable in suc- 
is obtained in terms of the 
other variables. The sequence in which 
this is done is unimportant so long as 
each of the variables is solved for from 
a different equation to preserve the 
linear independence. In the given sys 
tem it is logical to solve for X, in Eq 
(12), X_ in Eq (13), and so forth 
This will result in the following: 


cession 


xX 


(19) 


With the system of equations in this 
form, it is now ready for set-up on th 
computer, Fig. 4 


to combin« 


Amplifier 1 is used 
(16) to 
is used to com 
bine all terms in Eq (17) to yield Xz, 
and so forth. Points 1, 3, 5, 
are established as points in the set-up 
where X,, X2, X3 and X, will appear 


From these points, the variables arc 


all terms in Eq 
yield X,, amplifier 2 


and 


fed to the proper amplifiers whose re 
sistance ratios are established to give 
the correct cocfhicient for each variable 
as it appears at the output of the 
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Fig. 5—Analog solution for linear differential equation. Function generator at F introduces forcing function. A plot of Y as a 


function of time is obtained by recording the voltage at point three. 





combining amplifiers. The constants 


a bb & To 

> &* a and 7, are put into the 
required amplifiers at points 2, 4, 6, 
and 8 respectively. These constants 
are d-c voltages and can come from 
any suitable accurate source. 

The expression appearing at the 
output of amplifier 1 is identically 
equal to X;, as shown in Eq (16). 
This output is then connected directly 
to X, at point 1. Similarly, the out- 
puts of the remaining amplifiers are 
connected to points which their output 
expressions indicate. 

The solution to the system of equa- 
tions is now available and the vari- 
ables X,, X., Xs, and X, can be de- 
termined by measuring the voltage at 
the points 1, 3, 5, and 7, respectively. 

Often the scale factors that are es- 
tablished may be unity, in that a num- 
her may be represented by a voltage 
equal to the number. However, to pre- 
vent handling too large or too small 
voltages, a scale factor other than unity 
may be necessary. This scale factor 
must be carried throughout the com- 
puter set-up and applied to the solu- 
tions to the system. 
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Dotted element represents stages for higher orders. 


Linear Differential Equations 
With Constant Coefficients 


Where the variables are separable, 
the quadrature method involving di- 
rect integration is the simplest way to 
solve this type of equation. Thus, the 
integrating element is used to the 
greatest extent in solving differential 
equations. Addition and subtraction 
elements are required to combine the 
integrations to yield the solution. 

The form of the general differential 
equation of order m is given by 


d"y dy d*-ty 
ew tage tage +t 


dy 


oo + Ages dt 


+A,y=F (20) 
The equation is first transformed 
in accordance with the method previ- 
ously described. 
p"Y + AypytY + Agpe?Y + 


vee tAnipY +Aa¥ =F = (21) 


The transformed equation is then 
put into a form which can be set up 
on the computer. This is accom- 
plished by equating the highest order 


derivative to the remainder of the 
equation. For transformed equations, 
the highest order derivative is the term 
which contains the highest power of 
the operator p. 
peY = —[Aip*"'Y + A2,p*-?Y 4 
.AnaupY +A, Y)/+F (22) 

In Fig. 5 is shown a schematic dia- 
gram of the computer set-up used to 
obtain the solution to this equation 
Amplifiers 1, 2, 3 and 4 are used in 
integrating elements which, with the 
proper impedance ratios, give the 
terms on the right-hand side of Eq 
C2a}- 

Point 1 is assumed to be the point of 
appearance of the highest order deriva- 
tive, p"Y. This highest order deriva 
tive is then successively integrated in 
amplifiers 1, 2, 3 and 4 to give the 
successively lower derivatives required 
by Eq (22). The impedance ratios of 
these elements are chosen so that the 
coefficients of the terms appearing at 
the output terminals of these ampli- 
fiers are those indicated. 
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Amplificr 7 is used to combine all 
terms appearing in Eq (22), with am- 
plifiers 5 and 6 used to change the 
which require 
The forcing function, 
F, is also put into the computer at 
this point since it appears in the same 
relative position as the remaining 
terms. The impedance ratios in am- 
plifier 7 are equal to unity since the 
coefhcients of the terms entering it 


signs of those terms 


sign changes 


have the correct value determined by 
the ratios of preceding amplifiers. 

The combined output of amplifier 7 
is the right-hand portion of Eq (22) 
Amplifier 
8, with an impedance ratio of unity, 
is used to reverse the sign. Its output 
is equal to the highest order derivative 
and is connected to point 1 where the 
highest order derivative was assumed 
to appear. 

With the proper choice of scale fac 
tors, the solution to the equation can 


except for a sign reversal 


now be obtained for any forcing func- 
tion injected at point 2. The solution 
) f(t), is obtained by recording 
the voltage appearing at a point in the 
computer set-up where Y appears. In 
this particular example, the solution 
will appear at point 3 of the computer. 
Amplifier 9 converts A,Y to Y and 
changes the sign 


A pplication to 


The foremost problem in systems 
study is that of stability. While this 
problem can be approached analytic 
ally by the use of the stability criteria 
of Nyquist and Routh‘), the more 
practical approach is to make the stabil 
ity study on the basis of performance of 
the system. This method involves the 
derivation of the function, 
which relates the desired quantity to 


transfer 


the exciting quantity, and solving this 
transfer function under a given set of 
conditions. The analog computer is 
well suited to this method of study 

In Fig. 6(A) is shown a vibrating 
system which is restricted in one direc- 
tion and has dashpot damping. The 
coefhcient of damping is Ky and the 
spring constant is K,. The spring is 
loaded with a mass M and is excited by 
a driving function of the form F sin 
w?. The restriction limits the travel of 
M to y;, in the assumed negative direc- 
tion. The problem is to determine the 
excursion of the mass as a function of 
time for different values of K,, K, and 
yz, When driven by a sinusoidal driving 
function. With this arrangement sys- 
tem stability can be studied for various 
values of the parameters. 


Systems Analysis 


Ihe differential for this 


system 1s 


equation 


dy 
dt 
K,y =F sin wt (23 


M 


Transforming this and placing it 
into the form previously described, the 
following is obtained 


Kap > K, 
y = 4 
py [ oe uv r| 


sin w tf 24) 
In this form, the analog of the sys 
tem can be simulated on the computer 
in a_ straightforward Fig 
6(B). The sinusoidal driving func 
tion is injected at point 2 and, in this 
particular system, the source of the 
driving function is an oscillator with 
sufficient frequency range to cover the 
required range of w 
The restriction on the travel in the 
negative direction is simulated by plac- 
ing a limiter at the output of ampli- 
fier 3 where —Y, the quantity to be 
limited, appears. The limiter is set at 
the desired value of limitation, y,, and 
the excursion of M increases in the 


F 
M 


manner, 























F Sin wt 





(A) 








r 














Fig. 6—(A) Damped spring mass system with restricted travel in minus Y direction. Vibrating mass is driven by a sinusoidal forc- 
ing function. (B) Analog solution for system shown in (A). System parameters (damping, spring constant and mass) can be varied 
by changing the impedance ratios for various amplifiers. Recorded voltage at point 3 gives plot of mass displacement against time. 
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negative direction only until it reaches 
this value 

A recorder placed at point 3 will 
record Y (the travel of M) under the 
imposed conditions of the system. As 
in all computer analogies, scale factors 
must be established to bring the mag- 
nitudes of the system within the capa- 
bilities of the computer amplifiers and 
of the recording instruments. 

From Fig. 6(B) it can be seen that 
the coefficients, K, and K,, can be 
varied by adjusting the impedance 
ratios of the computing elements. The 
effect of these variations on the ex- 
cursion of M can be studied by the 
measurement of Y at point 3. The fre 
quency response of the system is 
obtained by varying the frequency 
of the driving function at point 
2. This study shows the true utility of 
the computer since the results can be 
obtained without constructing any part 
of the actual system. 


Separately Excited 


Generator 


Although generators are usually con- 
sidered as units in larger systems, they 
are also systems within themselves. 
Each generator involves many variables 
and therefore lends itself to study with 
an analog computer. This is an exam- 
ple of the study of an all electrical sys- 
tem in which electrical quantities have 
as their analogies the same electrical 
quantities. 

A schematic diagram of a separately 
excited generator composed of the ex- 
citer, generator, and load circuit is 
shown in Fig. 7(A). The exciter fur- 
nishes excitation for the generator field 
and is controlled by the variation of 
exciter field current, J,. This in turn 
is controlled by variation of the input 
voltage, E;. The generator exciting 
voltage, E,, is proportional to the ex- 
citer field current as given by the re- 
lation E, equals K,/,. The generator 
terminal voltage, E,, is proportional to 
the field current as given by E, = K,1;. 
The object is to study the relationship 
between the load voltage, E,, and the 
exciter input voltage, E,. 

From Fig. 7(A), the following 
equations are obtained. 

Ri 
R,+ Ri 
E, = I, (Re + R1) 

dl, 
dt 


E, = 


E, =I, R, + Ly 


Exciter 
Ee*Kele 


Generotor 
Eg=Kgle 


























Le Le p2? Eg + (Re LetRelpip Ent Re Re Eo = 


+ & 
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Fig. 7—(A) Schematic diagram of separately excited generator. The output voltage 
of generator is controlled by the input voltage to the exciter field. (B) Analog solu- 
tion for separately excited generator. This arrangement uses fewest possible number 
of amplifiers. If the various individual parameters are to be varied for experimental 
purposes, they should be isolated by using additional computer amplifier elements. 


Purnp End 
Rotating 
Nonrotating valve plate 


tilt plate ' Rotating | 
i cylinders he 


Stationary 
block: 


Constant 
speed 


prme ‘nover 


f 
_ 


VJ 


JK, 
— p> 6+ 
Bdg dg 


Motor End 


Rotahr ng 
valve plate 


Stationary 
block 
' 
Rotating 
‘oylinaders 


p26 +dg p6=qX 


Fig. 8—(A) Variable displacement hydraulic positioning system. The output of the 
pump and the position of the output shaft are controlled by varying the tilt plate angle. 
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dl 


E; =1,R. +L, di 


(28) 
After transforming these equations, 

they can be combined to give the fol- 

lowing which relates the load voltage 

to the input to the exciter. 

L.Lyp? Eo + (Rp. + RL;)p Eo 


K, K 
+R, Ry Ep = he Ke Ke 


y 9) 
Ri +R. E; (29) 


where 


K;, E., E,, E. — voltage 
« 1, 1, — current 
L., Ly — inductance 
R., Ry, R,, Ri — resistance 
K,., K, — constants 


This can be put into the required 
form as follows: 


RyL, + Roby 


PE. ir LLy 


p E. - 


RR, Eo 
LL; 


RLK,K,E; 


ae fF 
L.Ly (Rt + R,) ( ) 


In Fig. 7(B) is shown the genera- 
tor as it is set up on the computer. 
The driving function, E,, is injected at 
point 2. In most cases, this function 
is a d-c voltage; however, other types 
can be studied, including the transient 
condition. The output voltage, E,, ap- 
pears at point 3, the output of ampli- 
fier 5, and can be determined for any 
driving function. 

This particular analogy is made up 
to provide for a minimum number of 


Product Engineering — May, 1953 








Re L.+ Re Le 
Ly by 








Re Re 
Rp Le + Rel 
Re LetRe Le 

Le L¢ 


Ri Ke Kg 
Le L¢(Ri+Ra) 





Plo” 





Rss Rie Ky 
Lely (Ri +Ra) 

















RL KK E 
Lele (Rit Ra) 


& 
PF 












































pws 
Ree 


d;8 


(B) Mathematical analog for system shown in (A). Position of tilt plate is introduced as a voltage at point 2. Position of output 
shaft is obtained at point 3. By plotting both input and output on one recorder, the response characteristics can be determined. 


computing elements. In doing so, the 
variation of the parameters becomes 
somewhat involved since these para- 
meters appear in the impedance ratios 
of several amplifiers. If a more ac- 
cessible type set-up is desired, the 
parameters can be isolated from each 
other by the use of additional com- 
puter elements. 


Variable Displacement 
Hydraulic System 


While the hydraulic field is old, 
the frequency of response, phase re- 
sponse, and minimum overshoot re- 
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quirements of present day servo sys- 
tems have introduced new problems. 

Since the characteristics of hydraulic 
systems are often nonlinear, most per- 
formance predictions must be based on 
assumptions which tend to reduce non- 
linearity effects. Analog computers are 
useful in this application since the re- 
sults of assumptions and linearizing 
approximations can be readily de- 
termined. 

One example of a hydraulic trans- 
mission system is the variable displace 
ment system shown in Fig. 8(A) ‘-4), 
The system is composed of a hydraulic 
pump and a hydraulic motor, with hy- 
draulic oil lines joining these two 


units. Power is transmitted by the rate 
of flow in the oil lines. With the 
prime mover running at constant 
speed, the quantity of oil pumped is 
then used to drive the hydraulic motor, 
thus controlling the available output 
power at the motor. The controlling 
variable in the system is X, the angle 
of the tilt plate. 

The relationship between the input 
to the system, X, and the output posi- 
tion of the motor shaft, 6, is given by 


VJ #0 JK. #0 


ata 4 4. 
Bdg dé dz dt 


dé 
ds dt 
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Fig. 9—(A) Block diagram of general closed loop system. For closed loop opera- 
tion, element 1 is driven by the difference between the actual output and the desired 
input. (B) Computer analogy for general system. Arrangement can be used for 
either closed loop or open loop analysis, depending on position of selector switch. 





where the 
used: 


following terminology is 


bulk modulus of hydraulic fluid 
total volume of hydraulic fluid 
polar moment of inertia of 
motor end 
displacement of motor end 
leakage coefficient 
rate of flow from pump end per 
unit X 
angular displacement of tilt 
box 
angular position of output 
shaft 
Transforming Eq (31) and arrang- 
ing the terms for set-up on a computer, 


the response of the system is then 


KiB ,., dsB 
ia [ , a r] 


i x (32) 
The analogous system requires only 
six amplifiers arranged as shown in 
Fig. 8(B). The input signal, X, is in- 
troduced at point 2, and the output of 
the system appears at point 3. As in 
the previous system, the various para- 
meters of the system can be isolated in 
the analog for easier variation. The 
arrangement shown has been estab- 
lished for computer simplicity. 


184 


Open and Closed 
Loop Response 


of a General System 


In Fig. 9(A) is shown a functional 
diagram of a general control system. 
It is composed of several elements, 
each with its own transfer function, 
G,, Gs, and G3. These transfer func 
tions relate the input and output of 
each element in accordance with the 
differential equation representing the 
response of each element. Provision is 
made for closed loop operation by 
feeding the output back into the input 
through a feedback element with 
transfer function Gy. The feedback 
element is generally a transducer, 
which converts the output into units 
which are compatible with the units 
for the input quantity. An example 
of a feedback element is an accelerom- 
eter which converts an acceleration 
into a proportional voltage. This 
feedback element often possesses phase 
and amplitude characteristics which 
introduce any correction which may 


be necessary for stable operation of a 
closed loop system. The transducing 
effect and any response characteristics 
of the feedback element are included 
in Gp, the transfer function. 

In open loop operation, the rela- 
tion between the input and output of 
the system is governed only by the 
transfer characteristics of the connect- 
ing elements. If the output differs 
from that which is desired for a given 
input, corrective measures must be 
taken by changing the transfer func- 
tions of the system. In closed loop 
operation, an error-sensing element is 
introduced whereby the input is varied 
to give the required output. 

As shown in Fig. 9(A), the input 
to the system is the error signal «. 
This error signal is the difference be- 
tween the input signal and the output 
signal as it is sensed by the feedback 
element. Should the output signal in- 
crease beyond that required for a given 
input signal, the error signal will cause 
the system to move in a direction to 
decrease the output signal, until it 
equals the input signal. As long as 
the output is equal to the input, the 
error signal will be zero and the sys- 
tem wiil not be driven. 

The closed loop system has many 
desirable features, but like all systems 
where the output is coupled into the 
input, instability can result and an 
oscillatory condition can occur. For 
this reason any system study should 
include a provision for comparing th 
open and closed loop response. 

The open loop response of this sys- 
tem is 

6, = G, Gz G; 0; (33 


This expression will be of the form 


l 
6, = - 3 
le i 6; (34 


which can be reduced to the form 


p* 0, = p” 19, + p*? 0, + 


+ Oo] + 6; (35 
This is recognized as a general di: 
ferential equation of order n; hence 
the system analog can be set up on th< 
computer as previously explained. 
The closed loop response of the 
system is given by 
GGG; 


_= — § 
1+G6,G.G;Grp ° 


(36) 
This expression will also reduce to 

a differential equation, different from 

Eq (35), but which can be solved in 

the same manner. 

May, 
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To preclude solvinz two systems sep 
aratcly for open and closed loop oper 
ation, the computer analogy of Fig 
9(B) is used. In this analogy, the in- 
dividual transfer functions G,, Go, Gs, 
and Gy are sct up on portions of the 
computer and connections made be- 
tween them as required by the system. 
The output is put into the portion 
of the computer representing Gy. The 
input, 6, feedback signal, 
6, are combined in the subtraction 
element formed by amplifiers 1 and 


and the 


2 to give the error signal, «. The open 
and closed loop study of the system 
can be obtained by opening and clos- 
ing the loop of the analogy by means 
of the switch. This process requires no 
change in the computer arrangement 


both and close d 


loop studies are required 


even though open 

An analogy sct up on a computer 
must be preceded by an analysis which 
will give the required differential 
equations. The computer then serves 
as a tool for the systems engineer 
Like all other tools it does not possess 
the power to think or make decisions 
The computer will give a solution to 
the problem put into it. If the solution 
obtained is incorrect, it is because the 
analogy has not been properly set up 
Neglecting equipment failure, the 
computer is an errorless device for all 
practical purposes. Experience has 
shown that erroneous solutions can be 
traced back to human error. 

The greatest source of error is in 


the choice of scale factors used in 


idapting the quantitics involved to the 


capabilities oO the computcl Lhes« 


scale factors must be chosen so that 


no portion of the computer is over 


loaded and so that the requirements of 
the system are satished 
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TRANSITIONS IN TEFLON 


BECAUSE TEFLON  (polytetrafluoro- 
ethylene) is a polymeric material, it is 
subject to transitions between differ- 
ent polymorphic forms as the pressure 
and temperature at which it is used 
changes. Along with the change in 
form there is a sharp change in vol- 
ume that might affect the usefulness 
of Teflon when applied as gaskets, 
washers, valve packings and similar 
applications, particularly if close 
tolerances are involved. 

In a study conducted at the Na- 
tional Bureau of Standards, research- 
ers found that Teflon exists in three 
polymorphic forms, a condition unique 
among all high polymers investigated 
to date. And these forms occur in 
the 50-176 F temperature range and 
at 1-10,000 atmospheres pressures. 


To designers this can be important 


information. They have to know 
under what conditions transitions take 
place so they can predict the tempera- 
ture and pressure range over which 
the material will have useful mechani- 
cal properties 

The first transition—of 
terest to engineers 


most in- 
occurs at about 
68 F, and one atmosphere. It involves 
a change of almost one percent. This 
transition is reversible; apparently it 
is not a simple effect, but rather a 
complex change consisting of two 
overlapping discontinuities. One is 
centered at 68 F, the other at 86 F. 
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The second polymorphic transition 
is a high pressure change, occurring at 
5,500 atmospheres and about 78 F. 
Representing a volume change of 2.5 
percent, it is primarily of academic 
interest right now. 

The last transition occurs at 606 F 
when Teflon melts, passing from a 
crystalline to an amorphous phase. 

In the NBS experiments, teflon 
specimens were immersed in a pres- 
sure transmitting liquid within the 
smooth bore of a thick-walled hard- 
ened steel bomb. Pressure was applied 
by forcing a leakproof piston into the 
bomb. At intervals researchers meas- 
ured the depth of penetration and the 
corresponding hydrostatic pressure. A 
plot of piston position, indicating the 
extent of volume change, located the 
transition points as discontinuities in 
the curve. 

Bureau scientists have also prepared 
a phase diagram for Teflon. The two 
room temperature transitions are 
points on two different transition lines 
which intersect a third transition line 
to form a “triple point’’. These lines 
set up the boundaries of the three 
polymorphic phases of Teflon, desig 
nated Phases I, II, and III. 

The room-temperature transition at 
atmospheric pressure is the beginning 
of a transition line between phases | 
and II. The line proceeds to higher 


pressures at an accelerating rate with 


increasing temperature and finally 
terminates in the triple point at about 
158 F. At the higher pressures, the 
volume change associated with this 
transition line decreases rapidly to a 
very small value 

Leaving the triple point with a 
negative slope, the second transition 
line between phases II and III pro 
ceeds toward lower temperatures and 
higher pressures passing through the 
room-temperature, high-pressure trans- 
ition point. Researchers have calcu- 
lated the average negative latent heat 
involved in crossing this line to be 
about 29 joules/gram 

Finally, the third transition line, 
between phases I and III, passes from 
the triple point to higher pressures 
Within 


studied, this line is also 


with increasing temperatures 
the region 
accompanied by a volume change of 
about 2.5 percent. Experimental 
prevented from 
proceeding past 178 F. 

Certain 


limitations studies 
thermodynamic __ relation- 
ships do not appear to be rigidly ful 
filled in the region of the experimental 
triple point. Bureau scientists attribute 
the discrepanc 1es to experimental cr 
ror and the fact that the transitions 
occur over finite intervals of pressure 
and Extremely sharp 
would not be expected 
since Teflon probably doesn't consist 
of a single molecular species 


temperature. 
transitions 
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Integrated Designs for 
Operated Shutoff 


KENDALL JONES 
Project Engineer 
Adel Division, General Metals Corporation 


CIRCUIT REQUIREMENT and service considerations that 
influence the design, selection and application of solenoid 
shutoff valves in aircraft hydraulic systems, and the vari- 
ables that govern the design of solenoids were discussed 
in the article “Solenoid Operated Shutoff Valves for Air- 
craft Hydraulic Circuits”, Product Engineering, March 
1953, page 175. This article will discuss methods of inte- 
grating the design of solenoids and valves to achieve 
overall assemblies of small size and light weight. 

The design of the valve determines the force and stroke 
required to operate the valve and thus the solenoid size 
and weight. The problem of reduction in size and weight 
of the overall assembly, therefore, is in the possible degree 
of integration between the solenoid and valve. 

As an example of integrated designs, consider the fuel 
shutoff valves shown in Figs. 1 and 2, which operate in 
50 psi systems. The valve problems are primarily leakage 
and pressure drop. The valve shown in Fig. 1 was de- 
signed nearly 10 years ago, it is rated for 20 gallons per 
hour flow and 50 psi unidirectional operation. 

The method of integrating the solenoid and valve, Fig. 1 
employs what is sometimes called “wet core’ construction. 
The pressure-tight molded plastic bobbin serves a dual 
purpose: (1) An insulated form on which to wind the 
coil; and (2) A chamber for the solenoid core. This core 
is also the valve poppet. Fluid is prevented from wetting 
the coil winding and terminals by a packing between the 
valve body and the tubular extension of the bobbin; another 
seal is provided on the solenoid stop. 

The core return spring is only strong enough to resist 
vibration. Friction on the core is reduced to a minimum. 
The load on the solenoid, therefore, is almost only that 
of the hydraulic pressure on the seat area of the valve. At 
50 psi, the solenoid load is about 1} lb. The stroke is 
about 0.03 in. Overall weight of the unit is about 7 ounces. 

To perform the same functions as the valve shown in 
Fig. 1 a valve of dry core or non-integrated construction 
would have the solenoid and core outside the valve cham- 
ber and the core connected to the poppet through a pack- 
ing gland or seal. The greater friction load of the seal 
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~ vas /nsulotor dish 
7 
Wosher and stap, both of 
iron, riveted 
together and cadmium 


Mognet wire coil 


Chrome piloted iron solenoid 
plunger with Thiokol valve 
molded on lower end 


Radiol gap 


Fig. 1—Fuel shutoff solenoid operated valve of wet core con- 
struction. The pressure-tight plastic bobbin provides a form on 
which to wind the coil and a chamber for the solenoid core. 
Core return spring is only strong enough to resist vibration. 





would increase the work load of the solenoid and the load 
on the return spring. To handle these increased loads 
would necessitate a solenoid at least four times the size of 
that required with a ‘‘wet core” construction. In addition, 
the moving seal would seriously affect durability and 
dependability. 

The magnetic circuit of the construction shown in Fig. 1 
is quite inefficient. Plastic molding technique requires that 
the wall thickness of the bobbin extension be not less than 
0.05 in., thus the radial gap through which flux enters 
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¥ closure) 
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Pressure 
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Lower packing giond 


svt EMSC: a 
 eomty 


Mognet wire coil 
Molded plostic bobbin — 


4/6 stoiniess stee/ stop, ~ 
brazed to core tube and ~~ 
riveted to top washer b> 
Valve spring ¢ : Sone ae 
Silver brazed joints (no Aa 
solenoid seal required} 
Working gap - 
0.010 wall nonmagnetic 
stainless core tube ie - 
4/6 stainless plunger with 
Buna-N valve molded on 
Rodial gop 
Fig. 3—Solenoid operated balanced poppet shutoff 
valve as assembled for normally closed operation. 
Using the same parts except for a spring and spring 
guide, the valve can be assembled for normally open 
operation. Valve is suited for by-pass or power line 
service but not for run-around service. To prevent 
damaging the pulling coil by overheating, a switch 
is opened by the core as it bottoms on the stop. 
Opening the switch cuts the pulling coil out of the 
circuit and allows the holding coil to hold the valve 


Fig. 2—Weight is saved by refinement in magnetic design and 
intricate construction in this fuel shutoff valve. Increased work- 
ing stroke is achieved without increasing the air gap by using 
a solenoid plunger having a conical pole of 90 degree angle. 





the core is longer than the main or working air gap. More 
ampere-turns, therefore, are required to excite the radial 
gap than are required to produce the work done by the 
solenoid. Refinement in magnetic design to obtain a small 
reduction in weight, however, would increase the manu- 
facturing cost excessively. 

With an increase in valve rating, more refinement in 
magnetic design can be accomplished with more intricate 
construction. The valve shown in Fig. 2, is rated for 60 
gallons per hour at 50 psi. The solenoid rating is 24 lb 
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closed. With the core bottomed, the magnetic path 
is entirely iron thus the watts input is low. 





at 0.04 in. stroke. This unit weighs less than 9 ounces, or 
about 25 percent more than the 20 gallons per hour unit 
shown in Fig. 1. The savings in weight results mostly 
from a greater refinement in the magnetic circuit. 

The radial air gap, Fig. 2, passes through a stainless 
steel tubular extension having a wall thickness of only 
0.01 in. The flux density in this gap is kept low by use 
of a thick collar, making the area of the radial gap large 
in respect to that of the pole or working gap. The ampere- 
turn load is so much reduced by both of these devices, that 
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the spring load, and yet not overload the 
solenoid. Such a design, obviously, would 
result in an increase of pressur¢ drop 


BALANCED Poppet VALVE. A balanced pop- 
pet valve that has been used successfully 
in 1500 pst hydraulic aircraft systems 1s 
In its design both hydrau- 


+—/% "dia 
— Solenoid seal 


‘3 5 shown in Fig. 3. 
Radial gop (about : 


er » lic and electromagnetic tricks are employed 
| to obtain the comparatively low weight of 
13 lb. The mechanical design permits assem- 
b+— Stoiniess (non mag} bling the valve either normally open or nor 
wate aa mally closed, using the same parts for either 
. type ‘of valve except for a spring and spring 
guide 

This valve can handle flow in either direc 
tion when open, but cannot hold shut against 
reverse pressures greater than about 500 
psi. For this reason the valve is suited for 
by-pass or power line service but not in 
run-around service. Prolonged exposure to 
system pressure in the open position, how- 
ever, tends to set the seals on the ends of 
the poppet, thus increasing friction and 
tending to cause the poppet to stick in the 
Open position. 

With the balanced poppet type of valve, 
the leakage characteristic is low and a high 
solenoid loading is avoided. The 
the poppet extends through a packing gland 
This stem is nominally of the same diameter 
as the seat thus preventing inlet pressure 
from closing the poppet, and in addition 
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--+— Working gap 
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Press fit ++— Si/ver broze joint 





Pressure chamber 
seals x 


Outlet 
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drilled through —Lopped assembly of 
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stem on 


Fig. 4—Typical slide type shutoff valve. Cylindrical valve mem- 
ber is lapped to a high finish and fitted into stationary sleeve 
with a minimum of diametral working clearance in the assembly. 


reduces the force required to lift the poppet 
off its seat. A few pounds bias toward the 
closed position to assist in shutting off to 





the increased solenoid rating is obtained without increasing 
the total ampere-turn requirements. About 85 percent of 
the total ampere-turns are absorbed in the main gap, and 
only 15 percent are required to excite the radial gap and 
the iron portions of the circuit. 

With the load requirement doubled, this improvement 
in performance would not be possible without increasing 
the pole area. The increased load requirement could b< 
met by increasing the flux density in the working gap, but 
this procedure requires increasing the ampere-turns. In- 
stead, the core diameter was increased enough to cover the 
increased load at about the same flux density. 

With conical pole construction, the working stroke was 
increased about 50 percent without corresponding increase 
in length of the working air gap. The pole formed by a 
90 deg cone reduced the air gap to 70 percent of the stroke 
and produced an overall gain in force of 40 percent. 

In both units, Figs. 1 and 2, the return spring provides 
only a stabilizing force sufficient to hold the poppet closed 
against an acceleration of about 10 g. A reverse pressure 
of 10 to 15 psi will overcome this spring load and open 
the valve. Where this condition is objectionable, a check 
valve is provided to prevent reverse flow. The same result 
can be obtained by reducing the seat area and increasing 
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the low allowable leakage is obtained by 
making the diameter of the stem a few thou- 
sandths of an inch smaller than the 
A plain poppet on the same size seat would require 225 Ib 
to open against 1500 psi and a solenoid of this capacity 
would be very large. 

In the open position, hydrostatic balance is provided by 
a second packing gland at the lower end of the poppet, 
the effective area of which is the same as that of the stem 
at the upper end. When the valve is open under internal 
pressure, the poppet tends to stay put regardless of pressure. 
When closing the valve, the spring force that pushes the 
poppet down is resisted only by the friction of the two 
packing glands. 

Packing friction is increased if full system pressure is 
applied to the valve during the open cycle. Extremely low 
temperature also increases the packing friction. Under 
such conditions, friction may be greater than the return 
spring force and cause the valve to stick in the open 
position. 

The solenoid has a two-coil winding. During valve actu- 
ation, 400 watts are supplied to a pulling coil of about 
4000 ampere-turns to produce a high flux density in a 
# in. working air gap. A solenoid pulling force of 25 
to 30 lb is produced. A continuous input of 400 watts 
would heat the coil to a destructive deyree in 30 to 40 
seconds. To prevent such damage, a.switch is opened 


seat 
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Fig. 5—Pilot operated shutoff valve for normally closed shutoff valve action. 


Shutoff valve is opened 


when push-type solenoid is energized to unseat ball from top seat of the three-way pilot valve. 
The three-way pilot valve consists of two hardened steel seat disks with a ball between them. 





by the core just as it bottoms. Opening the switch cuts 


the pulling coil out of the circuit and allows a holding 


coil to take over and hold the valve closed 

With the core bottomed on the stop, the magnetic path 
is entirely iron and the flux density required to seat the 
core can be maintained by a few hundred ampere-turns 
produced by an input of 10 watts or less. With this power 
input a conservative heat rise and a safe continuous duty 
rating can be maintained. 

Since the time required for pull-in is about 0.02 second, 
little heat is generated in the pulling coil. The valve can 


be recycled many times per minute without overheating 
O 


SOF Pree Waive 


shutoff valve of recent design is shown in Fig. 4. 


A typical example of a slide type 
This 
valve is similar in size and capacity to the balanced poppet 
type, but is much less sensitive to environment. The cylin- 
drical valving member, lapped to a high finish and fitted 
into the stationary sleeve with a diametral clearance of 
about 0.0001 in., provides 100 percent hydrostatic balance. 
This degree of balance removes hydrostatic forces as a 
factor in solenoid or return spring load requirements. 

The slide valve, theoretically, should operate as well at 
5,000 or 10,000 psi as at 1,500 or 3,000 psi pressure. The 
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combination of low force and long stroke permits use of 
a small solenoid; in this instance about 1000 ampere-turns 
is produced by a 20-watt coil, eliminating the need for a 
switch and giving improved dependability 

In this slide valve, the solenoid differs from those used 
on the fuel shut-off valves in that it pushes out toward 
the load when energized, rather than pulling in. The stop 
or stationary pole is between the core and the valve member 
The motion of the core is transmitted to the valve through 
a nonmagnetic push pin inserted through the stop 

Integration between the solenoid and the valve cannot 
be quite so complete as in the fuel shutoff valve in which 
the valve member is molded directly on the solenoid core 
The valve slide is not usually made integral with the core 
since hard ball bearing type steel, which has poor magnetic 
quality, is needed for the slide and soft low-carbon steel 
or pure iron is needed for the solenoid core 

The push type construction reduces the number of parts 
and assembly time that would be required if links or pins 
were used to provide a tension connection between the 
valve and the plunger of a pull-type solenoid. 

This type of valve is made either as normally open or 
normally closed. The difference is in the configuration of 
the sliding valve member. The sealing land is located to 
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give valve closure in the normal position for the one type, 
and in the actuated position for the other type. All other 
parts in both types of valve are identical. 

Since the valve slide is fully balanced in either the 
closed or open positions, pressure from either direction 
cannot open the valve and flow in either direction cannot 
close it. Thus the valve is suitable for any type of service 
where its internal leakage can be tolerated. 

Wet core construction renders the valve insensitive to 
ambient conditions. Sand, dust, ice and salt spray have no 
effect on the valve action. Other than slowing down the 
action by increasing the viscosity of fluid in the solenoid 
core chamber, low temperature has no effect since all 
running clearances are between parts made of materials 
with similar coefficients of thermal expansion. 


Pitot OPERATED VALVE. A pilot operated shutoff valve 
of recent design is shown in Fig. 5. The } in. tube size, 
which is comparable to the slide valve shown in Fig. 4, 
weighs 1.45 lb and carries a test rating of 4,000 psi in 
either normally open or normally closed type. Pilot opera- 
tion permits a complete divorce between solenoid force, 
stroke, and overall valve performance requirements; the 
same solenoid and pilot valve can control a 1 in. tube size 
valve, which weighs only 1.8 pounds. 

The three-way pilot valve alternately pressurizes a con- 
nected actuating piston from the inlet port or unloads 
the cylinder to the downstream port. Since the pilot valve 
directs pressure only, its pressure drop can be ignored 
except for its effect on speed of operation. The construc- 
tion shown, however, gives operating times that are com- 
parable to those of direct operated valves. 

Since the main valve member is moved by the line 
pressure, in the absence of line pressure nothing happens 
when the solenoid is actuated. A substantial poppet return 
spring holds the valve closed even though the solenoid 
is in “valve open” position. 

With the solenoid in “valve open” position, a pressure 
applied at the inlet port acts on the portion of the piston 
area that exceeds the area of the seat to set up a compres- 
sive force on the poppet spring and open the valve. A 
pressure differential of about 35 psi is required to open 
the poppet, which is quite nominal in a 3,000 psi system. 
As flow increases through the valve and attains the standard 
rated flow, the poppet is lifted to a fully opened position. 
Standard rated flows in gallons per minute for tube sizes 
are: 6 for 4 in. tube, 16 for 3} in. tube, and 32 for 1 in. 
tube. As flow increases beyond the standard rating, pressure 
drop increases at about the same rate as in a 90 deg elbow 
fitting of the same tube size. 

The procedure of integrating the pilot valve design with 
the solenoid design begins in the three-way valve. This 
valve consists of two hardened seats facing each other 
with a ball between. The ball is guided to seal against the 
upper seat under the influence of pressure, and against the 
lower seat when held down by the solenoid force. To 
obtain an accurately controlled maximmm force require- 
ment, the seat area is selected so that no more than 8 Ib are 
required to transfer the ball to the lower seat when the 
ball is held against the upper seat with 4000 psi pressure. 

In addition, the space between the seats is held accu- 
rately to permit under the worst conditions resulting from 
a build up of a ball movement of only 0.012 in., thus 
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an accurately controlled maximum stroke requirement is 
obtained. 

Other tolerances in pilot valve or solenoid parts need not 
be held unusually close. The solenoid is provided with an 
adjustment, made by the test inspector, that neutralizes 
the effect of all parts’ tolerances on the working stroke of 
the solenoid. 

The magnetic design is thus reduced to a simple requite- 
ment: A definite load at a definite maximum stroke with 
no allowance for friction, manufacturing tolerances, or 
other variables. 

The solenoid design has some further magnetic refine- 
ments. The nonmagnetic core tube does not project through 
the magnetic flux path, which is nearly 100 percent iron 
except at the working air gap. More than 90 percent of 
the ampere-turns provided by the coil are effective in 
exciting the air gap. 

More space was made available for copper by not em- 
ploying the usual construction in which an insulating bob- 
bin supports the coil. Instead, the winding is applied 
directly to the brazed assembly of core tube and iron 
collars. A thermosetting plastic material, sprayed on the 
bobbin and cured before the winding is applied, insulates 
the winding from the bobbin. 

Since the ball and two-seat construction of the three 
way pilot valve is not readily reversible in function to give 
normally open and normally closed shutoff valve action, 
two types of valve are made; one with a pull-type solenoid, 
and the other with a push-type solenoid. To accommodate 
either type of solenoid, the basic frame has a straight 
through hole for installation of either type of plunger, stop, 
and plug. 

Pilot operation introduces some circuit application limi- 
tation. The pressure, 35 psi, required to actuate the main 
poppet is enough to affect the “feel” in some boost cir- 
cuits. The valve, obviously, because of this actuating pres- 
sure requirement could not be used in a suction line. 

The valve will not perform with reverse pressure, since 
the pilot valve circuit is built into the valve body to control 
pressure from the inlet port. In the standard configuration, 
with the pilot valve dumped to the downstream port, 
reverse pressure is delivered at the top of the pilot valve 
stack. Since the pilot valve ball is free to move down, it 
admits this reverse pressure and delivers it to the outer 
end of the actuating piston so that the main valve is held 
closed at any pressure. 

In a special configuration, the pilot valve dumps to the 
system reservoir through a separate bleed line. This arrange- 
ment prevents reverse pressure from reaching the actuating 
piston and the poppet will open and permit reverse flow. 
The reverse pressure, however, works against a compara- 
tively small area in overcoming the poppet spring, so 
the reverse opening pressure is as much as 100 psi or more 
depending on the size of the valve. 

The basic configuration of this pilot operated valve has 
been found adaptable to pneumatic service. In this service, 
the high pressure capacity, the high flow capacity, the 
small size, and the low weight of this type valve are advan- 
tageous. 

Compressed air and high pressure nitrogen, however, 
introduce new design problems; gases do not have the 
lubricating and corrosion preventing qualities possessed 
by fluids, and the valve seating technique is more critical. 
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Inner skin section being installed and fastened with pop rivets in upper interior section of the B-57 fuselage. 


Pop Rivet Fasteners 
For Aircraft 


How G. L. Martin is adapting tubular blind rivets to aircraft to reduce cost 
and simplify structural design. Static and fatigue test results on pop riveted 
joints. Shear-bearing and tension allowables for pop rivets deduced from 
load-deflection and permanent set data in conformity with Air Force criteria. 


G. C. BAILEY 


Senior Standards Engineer 


P. C. ERGLER 
Structural Design Specialist 
The Glenn L. Martin Company 


IN RECENT YEARS, many excellent 
types of blind rivets have been de- 
veloped both here and abroad. In the 
United States, however, the present 
design philosophy regarding blind 


riveting in aircraft is to avoid such 


Product Engineering — May, 1953 


constructions wherever possible for the 
following reasons: 

1. Design allowables are generally 
lower for a blind rivet than for an 
equivalent size solid rivet. In a given 
assembly, therefore, more rivets are 
usually required for blind riveting 
than for solid riveting. 

2. Installed unit cost has 
for blind than 
for solid riveting 


3. Solid 


been 


greater riveting that 


rivets are gencrally 


reliable and 
hence more desirable in the structure. 
In conformity with this philosophy, 
the fabricating shop is usually given 
authority to replace blind rivets called 
out on engineering drawings with 
solid rivets if the installation indi- 
cates the expected blind problem does 
not exist. Conversely, however, blanket 
authority is never given to replace 
with blind rivets if an. 
unforeseen blind problem develops 


cepted as being more 


solid rivets 
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the latter occurs, the design 


must be reviewed in detail and a satis- 
factory structural deviation issued as 
a substitute. 

A part of the reasoning behind this 
philosophy so far as concerns the us¢ 
of pop rivets may be altered as a result 
of a test program and studies at The 
Glenn L. Martin Company. Thes« 
studies were needed to fulfill the U.S 
Air Force B-57A 
facture a night intruder version of the 
British The B-57A con- 
tains a large number of hollow Monel 
pop rivets in both internal and ex- 
ternal applications. 

The Glenn L. Martin Company 
still prefers the use of solid rivets and 


contract to manu- 


Canberra 


intends to avoid the use of blind riv- 


ets whenever possible in primary struc- 
tures. With the data collected on pop 
riveting, however, it may not be neces- 


sary to depart so far design-wise to 
avoid blind applications. 
These rivets have an extensive back- 
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Fig. 1—Steps in up-setting a hollow 
pop rivet to produce a tight joint. 
A tool holds the rivet in the work. 
When tool is actuated, the mandrel 
is‘ pulled into the rivet material. 


Fig. 2—Tandem fastener lap type 
shear specimens with general di- 
mensions. Use of two fasteners re- 
duces prying load on the joint. 


“Test fasteners 


‘\ Attaching holes for application of load 


ground in England. There, they are 
used in the construction of a wide 
range of products such as aircraft, 
automobiles, railcars and do- 
mestic appliances. 

Hollow pop rivets are manufactured 
in Monel metal and in aluminum 
alloy, either with domed or counter- 
sunk heads, in diameter sizes of }, 
5, and # in. in a series of material 
grip ranges. 

The assembled rivet consists of two 
parts; a hollow rivet and a mandrel. 
The mandrels are either of two types 
as shown in Fig. 1: Break stem; and 
Break head. Either a hand tool or a 


buses, 


power tool holds the rivet in the work 
to be fastened. When the 
actuated, the mandrel is pulled into 
the rivet material. After up-setting the 
rivet and clinching to produce a tight 
joint, the mandrel breaks at the head 
or at the necked stem. 

Before a Martin designed 100 deg 
flush reduced head Monel pop rivet, 
which has a head height approximately 
equal to 60 percent of the AN426 
rivet, could be substituted in the 
B-57A for the British 120 deg flush 
head Monel pop rivet, it was neces- 
for The Glenn L. Martin Com- 
to conduct an extensive 


tool is 


sary 


pany 


static 
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testing and fatigue testing program 

The objectives of this program 
were: To determine reasonable allow- 
able load values for use in new design 
and in stress analysis reports on British 
designed structure required by the 
U. S. Air Force for the Martin. built 
B-57A; and to prove that the flush 
100 deg reduced head pop rivet is as 
good as the 120 deg flush head British 
fasteners 

Shear bearing and tension tests 
were performed on both the protrud- 
ing head and the flush head types of 
rivet in various gages of both alumi 
num alloy 24ST and 75ST clad sheet 

Shear specimens were of the tandem 
fastener simple lap type shown in 
Fig. 2, which has been adopted by 
The Martin Company for the bulk of 
its fastener tests. Employing two fas 
teners helps to reduce the prying loads 


Test 
fastener, 
Ss 


= to 
< 
Attaching holes- 
for application 
of lood 
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that result from eccentricity of loading. Mechanical looseness present in_ the 

Each assembled shear-bearing speci- joint with heavy sheet thickness 
men with a Glenn L. Martin Company shown together with the lack of it in 
slip indicator attached was placed in thin sheets. This observation indicates 
a tension type testing machine. After that for thin sheet materials, the rivet 
a zero load of 25 Ib was applied to _ is practically hole-filling 
the specimen and the slip indicator Tension specimens were triangular 
adjusted to show zero set, the speci in shape with a single fastener cen 
men was alternately loaded and un trally located. The top sheet was ro 
loaded. Measurements of joint deflec tated with respect to the bottom sheet 
tion under load and permanent set at to form a star as shown in Fig. 4 
zero load were noted. These data The assembled tension specimens wer 
were plotted for small increments of pulled on the same machine used for 
load that increased in magnitude to shear tests until failure resulted with 
values above the estimated yield out regard to deflections 
strength of the joint. The slip indi With 
cator was then removed and the load P=!oad. Ib 
increased until failure of the joint D=diameter of fastener, in. 
resulted t=sheet gage, in 

Typical load versus deflection curves the shear-bearing and the tension test 
for ,%; in. dia rivets in 0.081 and _ results were plotted on the conven 
0.032 gage sheets are shown in Fig. 3 tional non-dimensional P/D? versus 
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t/D plot for fasteners for an analysis. 
When P was based on the test ulti- 
mate and a design curve for each di- 
ameter of fastener was plotted, the 
points fell very much in line and es 
tablished a reasonable curve. 

When P was based on yield load 
for the shear-bearing specimens as de- 
termined by ANC-5 set criteria for 
conventional rivets, an undefinable 
spread of points resulted that necessi- 
tated a review of the basic nature of 
the fastener. 

Such a review indicated little simi- 
larity between the pop rivet and the 
conventional rivet. The pop rivet is by 
nature closely related to the screw 
since it is non-hole filling and has a 
high clinch. Therefore, it de- 
cided to use screw set criteria as es- 
tablished by the AP20 Subcommittee 
of the ARTC-AIA. These criteria in- 
dicated a permanent set across the 
joint of 0.012 in. should define the 
yield load for screws from +, to 3 in. 


was 
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dia. For conservatism and since it 
is generally recognized that permanent 
set for yield load should vary with 
fastener diameter, a set of 0.010 in. 
was established to define the yield load 
for the 4 and . in. dia sizes of 
pop rivets. 

In accordance with this reasoning, a 
set of bearing allowables was estab- 
lished based on yield load times 1.5 
or ultimate test load divided by 1.15, 
using whichever is the least as required 
by Air Force practice. These recom- 
mended design allowables in shear 
and bearing for the pop rivet are given 
in Table I. The tension allowables 
given in Table II were determined by 
dividing the ultimate test load by 1.15. 
Shear-bearing design allowables for 
domed head pop rivets are compared 
in Fig. 5 with those for aluminum 
alloy solid rivets and for mechanically 
expanded blind rivets in 24ST alumi- 
num alloy clad sheets. 

In an effort to obtain a complete 


structural history of Monel pop rivets 
and to remove all doubt with regard 
to their use in prime structural appli- 
cations, an extensive fatigue test pro- 
gram was also initiated and completed. 
In this program, rivets were tested in 
shear and tension to determine their 
expected life with upper stress levels 
varying from 125 to 50 percent of 
limit load, where limit load is defined 
as the allowable load given in Tables 
I and II divided by 1.5. 

The shear test specimens, made of 
75ST6 clad aluminum alloy sheet, were 
similar to those used for static test- 
ing except that the cross-sectional area 
was reduced by machining the width 
of each specimen to a dimension 
whereby an upper level of stress would 
be maintained at a constant 15,000 
psi based on the net area. The value 
of 15,000 psi represents the maximum 
stress level endurance limit based on 
the net area of 75ST clad sheet with 
a centrally located § in. dia unloaded 
hole, where the ratio of minimum 
load to maximum load equals 7th 
as indicated in NACA TN 1485, “‘Fa- 
tigue Strength and Related Character 
istics of Sheet and Riveted Joints of 
0.040 in 24ST, 75S-T and R303-T275 
Aluminum Alloys’. 

The specimen gages were selected on 
the following basis: 

1. The minimum gage to give maxi- 
mum static shear load (See Table I). 

2. The minimum gage for machine 
countersinking the 100 deg. flush re- 
duced head fastener without having a 
knife edge or infinite bearing condi- 
tion in the rivet hole. 

3. The minimum gage for machine 
countersinking regular head height 
flush rivets without an undesirable 
hole condition. 
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Table I—Shear-Bearing Design Allowables for 24ST-3 ~ 

The specimens were placed in a Clad Aluminum Alloy and Higher Strength Material 
Sonntag SF-1-U fatigue testing ma- Note: Heavy stepped line indicates minimum countersink thickness 
chine and subjected to a repeated load ; 
varying from +10 to +100 percent 100 Degree Flush Monel Pop Rivets, Reduced Head 
of specified percentages of limit load ih sa 
values. A minimum of four specimens ‘te tie ta 3 rivet 
of each gage and rivet size were tested end tet criteria 
to failure with 125, 100, 75 and*50 0.032 0.064 
percent of limit load applied as the 
upper load level. The results of this 
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percent of limit load to 430,000 at 50 
percent of limit load. Data obtained 
from specimens with flush head rivets 
indicated similar results. All these 
shear fatigue specimens failed as 
shown in Fig. 6 in the sheet material 
at or near a rivet hole. 

In an effort to fail the rivets, addi- 
tional specimens of heavy gage 24ST3 ris yrs eal 
clad material uncut in width were CAA 507 632 
tested with upper stress levels repre- 5/32, Ni 411 | 507 632 
senting 100 percent of limit load. Diff- vor _ 562 | 650 930 
culty was experienced in breaking the 3/16, Navy 562 | 650 930 
rivets, since a few sheet failures z : 
through rivet holes were produced. Table H—Tension Design Allowables in 24S1-3 

Tension fatigue tests were made on Clad Aluminum Alloy Sheet and Higher Strength Material 


the same testing machine. In thes Note: Based on Air Force, CAA, and Navy Criteria 
tests instead of joining sheet material 
Sheet Gage 


together, the specimen rivet fastened 


Rivet nial 
two cylindrical shaped steel parts to- da, in 0.020 | 0.025 | 0.032 | 0.040 | 0.051 | 0.06 | 0.072 | 0.081 | 0.091 | 0.102 
gether. These parts were then assem- — oa 


bled to adapters, which in turn were Monel Pop Flush Rivets (Reduced 100 deg head), Ib per rivet 


connected to . fixture frame by studs 1/8 155 210 275 330 330 330 330 330 
as shown in Fig. Life cycle values 5/32 220 | 205 | 395 | 455 | 455 | 455 | 455 
were obtained for specimens loaded 3/16 355 | 505 | 610 | 660 | 780 | 905 


from 10 to 100 percent of specified “a 
tension load as previously described. Monel Pop Protruding Head Rivets, lb per rivet 
These data indicated life cycles for 1/8 75 1110 | 155 265 | 330 | 330 | 330 | 330 | 330 
protruding head rivets to vary from 5/32 115 | 160 -295 | 405 | 470 | 470 | 470 | 470 
45,000 at 125 percent of limit load to 3/16 a8 ranted Btcaall Faed Tocrdt Semnincl water 
6,500,000 cycles at 50 percent of limit 

load. The results for flush head rivets 
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rivet assembled 
test. Instead 
the speci- 
two steel 


Adapter 
Sonntag 


were similarly favorable and assuring. 

Since the fatigue data appear reason- 
able, the pop rivet life must result 
from the high clinching characteristics 
of the rivet in holding the sheet ma- 
terial together without 
permitting the rivet to pound in a non- 
filled hole 


The results of these test programs 


by friction 


prove the pop rivet to be worthy of 
onsideration by designers in airframe 
the solu- 
tion to fastening problems are dic- 


and other industries where 
tated by factors combining low cost, 
high strength, and endurance 

Che characteristics and the economy 
of pop rivets make them a possible 
replacement for many non-blind fas 
tenings. In Fig. 8 are given the rela- 
tive installation costs of solid rivets, 
conventional mechanically expanded 
blind rivets, and Monel pop rivets 
for blind fastening. 

This cost comparison is based on 
premises: Two thicknesses of 
sheet, simulating a typical outer skin 
panel to fuselage frame and stringers 
with 50 rivets at one inch pitch; and 
riveting 1s 


these 


done under 
manufacturing conditions 


production 
Based on 
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is connected by studs 
specimen assembly 


these data, an estimate by Martin engi- 
neers indicated that by using Monel 
pop rivets more than $223,500 were 
saved on a recent production contract 

The low unit cost of the pop rivet 
can be attributed to a number of fac- 
The from which the 
rivets are made is usually rolled sheet, 


tors material 
which is a relatively low priced form 


of material. The scrap factor is quite 





low. In addition, the deep draw proc- 
ess of fabrication, which improves the 
grain structure of the metal, does not 
require a large investment in tooling 
or expensive machine operations 

Another factor in the overall cost is 
the ease with which rivets are installed 
Under favorable conditions, rivets can 
be set at a rate of approximately 20 
per minute. The speed of riveting, of 
course, varies widely and is dependent 
upon the equipment available and the 
type of work to be joined 
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Design Considerations 


Since weight in aircratt is of prime 
importance and since the weight of 
Monel pop rivets is greater than that 
of other standard types as shown in 
Fig. 9, the designer must satisfy him- 
self that the installed cost of these 
rivets is low enough to justify the 
additional. weight to be carried. Stud 
ies of cost per pound carried on the 
basis of the data given in Figs. 8 and 
9 usually indicate a savings by using 
pop rivets rather than conventional 
blind rivets, and that the real cost is 
close to that for solid rivets 

At present, flush pop rivets are not 
available.in the regular 100 deg head 
similar to the AN-426 rivet. A Martin 
designed 100 deg reduced head typ« 
and the standard British 120 deg 
shallow head type, however, are avail- 
able. 

A reduced head rivet can be in- 
stalled in thinner sheets by machine 
countersinking rather than resorting 
to more costly dimpling operations 
with a resulting surface smoothness 
that is frequently less than satisfactory. 

Where machine countersunk rivets 
are required and it is necessary to use 
spot-welded doublers to provide sufh- 
cient thickness for regular head flush 
type rivets to avoid knife edges and 
infinite bearing stress, dependable riv- 
eting and a cost reduction are obtained 
by using the reduced head type rivet 
without doublers, thus saving the cor- 
responding doubler weight. 

Reduced head flush fasteners permit 
higher bearing allowables than stand- 
ard head types in equivalent sheet 
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as a result of the reduction of induced 
tension loads occurring at the inclined 
head of the rivet. The higher bearing 
allowables, of course, 
sacrificing head 


which in the Monel pop rivet ts not 


are obtained by 
tension strength, 
too serious as a study of the tension 
allowables given in Table II will re 
veal 

Conventional blind rivets must be 
called for on production drawings 
with care since proper specification of 
required grip length is important to 
obtain sound blind riveting. If the 
rivet is too long or too short, an un 
satisfactory joint results. In service 
aircralt may not obtain maximum utili 
zation for lack of proper length blind 


rivets necessary for repair 


length ior airtrai 


specify the proper 
under construction; although if a pro 
curement shortage develops the pro 
have to be 


line would not 


halted nor would a substitute design 


duction 


be needed where other lengths wer 
available 

In servicing or repairing an aircraft, 
it is often necessary to drill out rivets 
hole 


is mutilated and must b 


and re-rivet the locations 
If the hole 


cleaned out, an oversiz« 


Same 


rivet or th 
next larger size is needed to obtain a 
Sin 


of standard nominal diamet« 


they are 
Monel 


pop rivets when drilled out could be 


Satisfactory fastening 


replaced if stocks were depleted by 
other types of blind rivets 

Such substitution, of course, could 
only be made if back up space per 
mitted_and if conservative design al 


lawables were originally used, based 


Since pop rivets are not nearly s&*sorr the minimum. allowables for any 


sensitive for a satisfactory jol-the revet 
need only be sufficiently long to form 
a head; therefore, an aircraft Jaid-up 
for repairs can be serviced from stand- 
ard stocks of longer length rivets if 
necessary. If the back-up space is 
limited, of course, rivets exceeding a 
certain length may not be used. 

Since the rivet is Monel metal, it is 
desirable from a weight standpoint to 


Installed Weight, !b per 1,000 


» 0.025 - 0.062 
0.126- 0.1868 


- 0.063-0.125 


existing standard blind rivet, or th 
margin of safety..on_the joint was 
sufficiently large to permit the substi 
tution of a weaker rivet 

It is not desirable to replace angso 
lated pop rivet with a conventional 
hole filling blind rivet when such re 
placement would be surrounded by 
non-hole filling pop rivets. Instead, if 
replacement is necessary, it is desirable 
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to replace such pop rivets in a group. 

The first reaction of Martin engi- 
neers to pop riveting was that it vio- 
lated their concept of good structural 
riveting since the shank did not ex- 
pand and fill the hole, therefore, the 
rivet would have poor fatigue charac- 
teristics and joint deflections would 
be excessive. Subsequent tests proved 
the fallacy of this belief. 

Structural studies on the damaged 
structure of an airplane indicated that 
any Monel pop riveted splices that 
failed, failed by tearing of the sheet 
surrounding the rivets; while regular 
solid riveted splices failed by shear- 
ing off the rivet heads. 

Non-hole filling does exist but the 
high clinching characteristic of the 
rivet likens it to a highly torqued nut 
and screw type fastener. Friction be 
tween the mating parts restricts the 
joint to a minimum amount of deflec- 
tion and permits reasonable fatigue 
life. In such rivets and 
screws are not interspaced for fear that 
premature rivet failure may develop as 
a result of the hole-filling rivets pick 
ing up more than their share of the 
load before they yield sufficiently to 
permit the non-hole filling screws to 
go into action. 

It is recommended that non-hole 
filling pop rivets, when used in struc- 


instances, 


tural applications, should not be in- 
terspaced with hole-filling rivets. For 
conservatism and to keep large joint 
deflections to a minimum, it is recom- 
mended that pop rivets should not be 
used structurally unless they are used 
in groups. It is felt that multiplicity 
of holes together with the tight rivet 
clinch will overcome the non-hole fill- 
ing disadvantage. 

The British have not recognized the 
inability to hole-fill as a disadvantage. 
Instead, they permit the interspacing 
of Monel pop rivets with solid alumi- 
num alloy hole filling rivets wher- 
ever productively expedient to do so. 

The tight clinch of the pop rivet is 
an advantage where splice plates with 
double curvature tie rigid members 
together. In such constructions, slight 
build-ups in tolerance prevent perfect 
matching for production assemblies. 
An example of the ability of this rivet 
to pull heavy mismatched parts to- 
gether is shown in Fig. 10 where a 
0.109 x dia 24S-T4 aluminum 
alloy canopy tube is spliced with heat- 
treated 0.063 gage SAE 4130 steel 
plates. 

With one exception, the advantages 
of the pop rivet appear to outweigh its 
disadvantages. When used on exter- 
nal surfaces, since the rivet is hollow, 
it subjects the aircraft to rain leakage 


3 in 


Fig. 10—Pop rivets pull heavy mismatched parts together in this B-57 coam- 
ing ring where an aluminum alloy canopy tube is spliced with steel plates. 
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and whistling noises. In addition, a 
higher noise level is caused by the 
loose mandrel head either being still 
in the rivet if it is of the break stem 
type or in the blind part of the struc- 
ture, where it was dropped, if the 
break head type is used. 

Leakage and whistling can be 
stopped if the break stem type rivet is 
plugged with a paste, however, this 
procedure results in a surface that is 
not quite aerodynamically smooth 
when the packing compound dries and 
shrinks. Plugging the rivets with 
paste, of course, increases the installed 
cost of the rivets. 

A capped type of pop rivet is avail- 
able for watertight sealing, which is 
weather proof and vibration resistant. 

The break stem type is used where 
the broken-off portion of the mandrel 
head is required to be retained within 
the set rivet. For example, in closed 
structures that have no outlet, it is de- 
sirable to retain the mandrel head 
rather than have it falling about in the 
structure. When sealing compounds 
are applied, the broken mandrel head 
helps to anchor the material. Reten- 
tion of the mandrel head by the set 
rivet is dependent upon sufficient rivet 
length, therefore, it is important to 
determine the proper rivet grip. 

The break head type is used for 
general riveting where the mandrel 
head is free to fall away after the rivet 
is set. This type is also used in many 
assemblies such as wing panels con- 
structed of double skin and corruga- 
tions that can be stood on end prior 
to final assembly to remove the loose 
mandrel heads and the excess weight. 

At present, Monel pop rivets are 
used in quantity on Martin designed 
missiles in internal blind applications, 
and on the Navy PS5M-1 production 
airplane in limited quantity in non- 
structural and structural applications. 

In several places on the B-57A air- 
plane, Monel pop rivets have been 
used as a substitute for other British 
blind rivets since procurement ap- 
peared difficult. In other instances, 
these rivets have been used where 
conventional blind rivets failed to 
draw assemblies tight as a result of 
production buildups on double con- 
toured parts. 

Pop riveting equipment has been 
highly developed over the last 30 
years, consequently, an excellent selec- 
tion of hand and pneumatically oper- 
ated tools are available. 
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Are Replacing 
ilt-Up Assemblies 


CHARLES F. MARSCHNER 
Chief Production Design Engineer 
McDonnell Aircraft Corp. 

TO OBTAIN SIMPLER, cheaper, and 
more rigid structural elements, ex- 
truded-and-machined designs are being 
used to replace built-up assemblies. 
This is possible because refinements in 
extrusion and machining methods per- 
mit the production of straighter and 

thinner sections. 
At present, these designs are being 
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used for aluminum aircraft control sur 
face elements; however, they may be 
suitable to other applications where 
simplicity, low cost and high speed 
assembly of straight and thin sections 
are important. In general, this method 
of construction is used for parts that 
are ‘too thick to be solid and too thin 
to be hollow.” Past practice has been 
to fabricate these as built up assem 
blies. 


In Fig. 1 is shown an example of a 


Fig. 1—Basic extrusion for unit- 
ized. design was supplied by the 
Aldminum Company of America, 
and the machine work was done by 
the Extruded Hinge Company. 


typical built-up assembly and the uni 
tized design that superceded it. As is 
frequently the case where simplified 
construction is used, the extruded-and 
machined elevator tab assembly shows 
improved structural and aerodynamic 
properties as well as being easier to 
produce 

A comparison of the number of 
individual detail parts and the attach 
ment elements for interchangeabl 
units using both types of design are 


199 





lable | 


illustrate the 


shown in 
Fig. 1 


number of rivets used in the extruded 


This tabulation and 
reduction in the 
and-machined design. The presence of 
double flush rivets along the entire 
length of the trailing edge of the 
built-up design makes it difficult to 
maintain straightness. The lighter skin 
gages necessary to achieve low weight 
with this design also tend to induc 
cans” between ribs, particularly with 
the many dimpled rivets required 
Neither of these problems exists with 
the improved design. The absence of 
spanwise rivets and the improved sur 
with the 


construction 


face smoothness attainable 
extruded-and-machined 
makes it practical to use brazier head 
rivets for the installation of ribs 
The end views show the reduction 
in material overlaps and elimination 
of detail parts in the unitized design 
Also, nearly the entire area of the sec 
tion can part of the 
box since the web at the hinge can 
slope forward rather than aft, adding 
8 to 10 percent to the enclosed area 
This is important where torsional de- 


flection must be kept low 


become torque 


The reduced number of parts, and 


attachment elements for joining them, 
results in a decrease in assembly time 
of 50 to 75 percent, and an overall 
cost reduction of at least 30 percent. 
he cost of the detail parts is greater 
for the unitized design than for the 
conventional, thus partially offsetting 
some of the savings accrued from the 


low assembly time and fewer parts 

Because of the shape of the hollow 
extruded section in this design, 61ST 
must be used. The nonweldable alloys 
(such as 14S, 24S, and 75S) are not 
considered practical for hollow sec 
tions which are not symmetrical about 
two axes perpendicular to each other, 
because such nonsymmcetrical holiow 
sections must be made on _ port-hole 
extrusion Weldable alloys can 
be extruded using port hole dies, and 
since 61ST is the strongest of this 
group it is the one used for aircraft 
applications. 

Although 61ST is not as strong as 


dies. 


the alloys used in the built-up assem- 
blies and skin thicknesses are greater, 
the weights of the unitized designs 
are comparable because overlaps are 
avoided at the joints. 

An end 


shown in Fig 


view of an 
) 


extrusion 1S 
The areas removed 
by machining are indicated, as well as 
some typical dimensions and _ toler 
ances maintained on the finished part 
Machining operations performed in 
clude milling the skins and web to 
thickness, slotting for the control horn, 
trimming to length and the usual mill 
ing and drilling of the hinge. Milling 
of the skins and web is performed by 
use of a mandrel inserted in the ex- 
trusion and with the extrusion sup- 
ported on a suitable fixture. The man 
drel should fit the extrusion so that 
the clearance between the two will be 


from 0.000 to 0.005 in. Commercial 
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Fig. 2—Dotted lines indicate | 
basic extrusion which is 


OF the 


straightness tolerances are satisfactory 
since the steel mandrel is usually stiff 
enough to pull normal warp out of the 
extrusion. Any deviation of the inner 
surface of the extrusion from f'at must 
be inward so that the 
contact the mandrel rather than bridge 
from it. Vacuum chucks must 
be used where areas are large so that 
the work is held firmly and evenly to 


extrusion will 


away 


the mandrel during machining 

General design practices and limita 
tions for extruded-and-machined con- 
trol surfaces are at present 

(a) Minimum skin thickness 0.030 
in., with somewhat thinner skins pos- 
sible if treated as special cases. 

(b) Skin thickness tolerances 
+0.008 in. with +0.005 in. possible 
under certain conditions. 

(c) Skin thickness may be tapered 
spanwise, both inboard and outboard 
of the control point. 

(d) Overall length 48 in 
mum, with 96 in. possible if a perfect 
blend of spanwise cuts is not required 
Off-set at blend exceed 
0.010 in. but is subject to special 
consideration. for each application. 

(ce) Maximum width of section to 
Wider sections may be pos- 
sible at a later date subject to extru- 
sion and straightening developments. 

(f) Length and width tolerances 
+- 0.030 tn. 

(zg) Thickness at trailing edge 
0.020 in. minimum. To be given as 
dimension 


maxi- 


should not 


be 8 in 


reference 
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(h) 
erances and the tine spacing dimen 


Piano hinge hole diameter tol 


sions and tolerances to be same as for 
standard hinges made from extrusions 

(i) Material should be 61 ST for 
all hollow sections 

(j) Tooling holes } in. in diameter 
should be provided just forward of 
the midchord point, at 10 in. to 15 in 
These holes ar 
used to support the mandrel by per 
mitting pads to extend through the 
skin to the fixture. Close 
thickness tolerance control can be ob 


spanwise intervals 


macnining 


tained in this manner 

In a typical assembly, the shell may 
be locally stiffened by die-molded 
laminated phenolic ribs inserted from 
the rivited in 
place, Fig. 3, or by a low density cellu 
lar type core inserted from the ends 
and bonded to the inner surfaces. The 


ends and “through” 


phenolic ribs are formed as a fabric 
base laminate using two female dies 
which produce molded lengths from 
which the ribs are sliced. The laminae 
are in planes roughly parallel to the 
skins so that splitting or delamination 
does not take place when the rivets 
are installed 

A method for forming chordwise 
stiffening beads in closed type ex- 
truded-and-machined-parts has also 
been devised when use of such beads 
is permissible. As shown in Fig. 4, 
this is done by means of a collapsible 
member inserted into the section to 
support it during the beading opera- 


Fig. 4 
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Table I—Comparison of Number of Parts for Assemblies Shown in Fig. 


Conventional 


Parts 


Reduction 


Unitized 
Tab Design Tab Design 





Detail parts 
Rivets 
Screws, bolts, nuts 


Washers 








Total 








tion. The back up tool has two tapered 
The stops align the back-up 
sections, and locate the bead 


sections 


For, sections that must be formed 
from 14 ST, or.other 
extruded as 


alloys which 


canpot be hollow non 
symmetrical sections, the design treat 
ment shown in Fig. 5 has been pro 
posed. Machining of the skins for this 
type of design would probably require 
Instal 
lation of ribs or a cellular type core 
and the joining of the trailing edge 
halves does not appear to pose any 
great problem as the skins will wrap 
into position and the clamp-up for as 
sembly is relatively simple. The basic 
tolerances specified for hollow ex 
truded sections will also apply in this 
case 


the use of a vacuum mandrel. 


The use of extruded-and-machined 
hollow sections as described above has 
been more or less limited to the type 





ol applications mentioned. Howey 
the designer may wish to consider tl 
sections and tapered 
For 


as-extrud 


use of multi-cell 


sections for specilk applications 
multi-cell sections, thi 

thickness of the internal web present 
a weight control problem It would 
that a 


utilizing the walls of th 


broa hing op ration 


appear 
if holes as 
broach guide, is the only reasonabl 
solution to reducing the thickness of 
the internal webs. Such designs hav 
been avoided to date. For tape red se 
tions it is possible to obtain modest 
taper (4 to 5 percent in the direction 
of stretch) in hollow sections by for 
ing a tapered mandrel into the finish 
machined shell so that the large end 
is expanded to size. Its principle ap 
plication is in wing sections where the 
airfoil thickness ratio changes from 
root to tip, requiring a corre sponding 


variation in trailing edge sections 
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Fig. 1—Aluminum aircraft part which requires a deep, straight impression in the bottom die is 
being forged in a steam drop hammer. This machine was chosen to get high impact velocity. 


THE CHARACTERISTICS and properties 
that make a material ideal for one 
forging application often make it en- 
tirely unsuitable for another. With 
the wide variety of ferrous and non- 
ferrous materials that are forgable 
with modern methods and equipment, 
the only sound approach to selection 
is a comparison of actual verses de- 
sired properties. Also, heat-treatment 
should be considered. The adapta- 
bility and response of any given ma- 
terial to the heat-treatments listed in 
Table I should be considered as ad- 
juncts to its physical properties. 
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CARBON STEELS. These are the most 
economical, and perhaps the most fre- 
quently used forging materials. They 
are divided into three distinct cate- 
gories: (1) Low carbon steels with a 
maximum of 0.20 percent carbon; (2) 
the medium carbon steels which have 
from 0.20 to 0.50 percent carbon; 
and (3) the high carbon steels with 
carbon in excess of 0.50 percent. As 
noted, the identifying element is the 
carbon content which, to a large ex- 
tent, determines what the properties 
will be. Heat treatment is used on all 
three types to improve these proper- 


ties. However, alloys with higher car- 
bon content offer greater flexibility in 
heat treatment and thus a wider range 
of mechanical properties. 

The low carbon steels are the car- 
burizing grades; the heat treatment 
procedure, whether it be pack, liquid, 
or gas carburizing, leaves a hard, wear 
resisting surface that is backed by a 
relatively ductile core. These metals, 
as a group, have moderate strength, 
good ductility, good impact strength, 
excellent weldability and are rela- 
tively easy to fabricate. Typical appli- 
cations are wrist pins, brackets, arms, 
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Forging Alloys 








Table I—Characteristics of Heat Treatments Commonly Used on Forgings 


NORMALIZING. Usually used when an annealing opera- 
tion will not be performed; the prime purpose is to re- 
move forging stresses. Such factors as the heat treating 
temperature, soaking time, and the method of cooling 
will depend on factors like the composition of the mate- 
rial, the size and shape and the design of the part. This 
statement usually applies to all of the procedures stated, 
and will often necessitate the services of a metallurgist 
for proper evaluation. 


ANNEALING. Done for one or more of the following 
reasons: Reduce forging stresses; soften for ease of ma- 
chining; alter ductility, toughness, electrical, magnetic or 
other physical properties; or refine the grain structure. 
Either annealing or normalizing operations become more 
important as either the carbon or the alloying elements 
increase within the composition. 


SPHEROIDIZING. This is usually reserved for high car- 
bon materials; the prime purpose is to produce a more 
machinable product, and often to produce a better finish 
after machining. It is similar to annealing, but carried 
out at a lower temperature. 


HARDENING. Can be performed on materials that have 
sufficient carbon within the base analysis; usually a car- 
bon content of approximately 0.35 percent being adequate. 
However, the degree of strength that is obtained in a 
hardening operation will be directly proportional to the 
carbon content within the base analysis. To realize this 
improvement in mechanical properties, the composition is 
heated above its critical temperature, soaked in accord- 
ance with its size, and usually quenched by immersion in 
either water, brine, quenching oil, or an air blast, Highly 


alloyed material, such as the martensitic stainless steels, 
have enough carbon and alloy to permit air cooling and 
still obtain high hardness values. The method of quench- 
ing is quite important when considering the design of the 
specific forging; the more drastic a quench the greater the 
degree of warpage or cracking. us, water quenched 
parts should be simple in shape, whereas those that can 
be quenched in oil or air allow greater latitude in design. 


TEMPERING. Because of the extreme hardness and the 
high strength of materials that have been heated and 
quenched, it usually is necessary to follow with a suitable 
tempering treatment. Tempering will remove all quench- 
ing strains and produce the desired combination of hard- 
ness, strength, toughness and impact strength within the 
part. The choice of tempering temperature will depend 
upon the exact combination of strength and ductility re- 
quired. 


CARBURIZING. The low carbon steels (below 0.20 per- 
cent) are usually carburized. After this treatment, the 
forging has a composite structure; the outside surface is 
a high carbon material, whereas the inner core is the 
original soft, low carbon analysis. This material can then 
be hardened in the manner previously described, the affect 
of the hardening operation being principally on the 
higher carbon layer. Combinations of post-carburizing 
operations are also possible: One to get definite properties 
in the core material, and one to produce the required 
mechanical properties of the case. The net result is that 
the forging will have a hard, wear resistant surface where- 
as the softer core will resist impact. Tempering operations 
to vary the physical properties of the case are also used 
in many cases. 





machine handles, covers, cams, hous- 


diesel engine 


Characteristic 





ings and latches. 

The medium carbon steels respond 
well to a standard heat treatment in- 
volving a heat and quench. They have 
a good balance of strength and stiff- 
ness, fair ductility and good machin- 
ability. Typical parts now in use in- 
clude such items as connecting rods, 
shafts, brackets, links, and valve com- 
ponents. 

The higher carbon steels are usually 
used where the cross sectional area of 
the part is relatively large, such as in 
large shafts, engine crankshafts, and 
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parts. 
properties are greater stiffness, higher 
strength values, better wearing resist- 
ance and better response to a heat 
treatment when compared to the me- 
dium and low carbon grades. 


MEDIUM ALLOoy STEELS. A commer- 
cial alloy steel would have one or more 
alloying elements besides carbon. Its 
principal uses are for parts requiring 
better mechanical properties than those 
possible with the carbon steels. Com- 
pared to the latter, they possess: Im- 
proved resistance to shock, fatigue 


and impact; greater toughness in the 
heat treated condition ; increased depth 
of hardness; and better wear resist 
ance. To obtain the full benefits of 
the alloy addition within the compo- 
sition, they invariably are heat treated. 

The alloying elements that can be 
used are too numerous to list com- 
pletely. The more common ones are 
nickel, chromium, molybdenum, and 
vanadium. These can be added singly 
or in groups of two or more, each com- 
position being formulated to give a 
specific set of mechanical properties. 
Single alloy additions are exemplified 
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Table 11—Mechanical Properties and Forging Characteristics of Commercial Steels 





MECHANICAL PROPERTIES 





Reduction 
in area, 
percent 


Tensile Yield Point Elongation 
Strength, psi in 2 in., 
psi percent 


Group Comments 





000 to 120,000 000 to 100,000 15 to 35 40 to 65 Carburizing grade 


000 to 80,000 000 to 50,000 25 to 50 45 to 70 General purpose steels 


000 to 100,000 000 to 70,000 20 to 35 35 to 60 Medium strength steels 


000 to 125,000 000 to 100,000 17 to 27 35 to 55 Intermediate strength steels 


5,000 to 150,000 000 to 125,000 16 to 25 30 to 55 Medium high strength steels 


000 to 175,000 000 to 150,000 12 to 18 25 to 50 

















High strength steels 








COMMERCIAL FORGING 


The Steel Improvement & Forge 











COMMENTS 











For moderate conditions and maximum 
economy with fair physical properties. 
When maximum uniformity is required, 
a guaranteed carburizing quality should be 
specified. 

For greater core toughness than obtain- 
able with 1015 and for minimum dis- 
tortion. Forges and machines well and is 
suitable for quench operations in many 
cases. 


An economical alloy steel for greater 
strength than obtained in plain carbon 
steel. Forges well and hardens uniformily. 
High strength and toughness obtained for 
heavy pressures, impact and wear. 
A sensitive steel that requires good heat 
treating equipment for the forging and 
heat treating operations as well as broad 
experience to develop maximum proper- 
ties. 

Has deep hard case with good core 
properties and machinability. 

For greater core strength than 4615. 
Comparable with 2317 for general physical 
properties. 














Offers high surface hardness with good 
core properties and resistance to shock and 
vibration. Minimizes the tendency to- 
ward grain growth. Suitable for single 
quench operation in many cases. 


Both of these steels have properties com- 
parable to the standard alloy specifications 
and can be used for most of their appli- 
cations, where the highly alloyed steels are 
are not readily available. 


For general forged products where 
economy is combined with moderate 
physical properties and where heat treat- 
ment for fine machine work is not re- 
quired. 


Machining properties better than those of 
1020, but have a slight reduction in 
general physical properties. 


Good general carbon steel with better 
physical properties than 1020 and better 
machining characteristics. is to 
heat treatment. Good balance of strength, 
toughness and machinability. 


For purposes similar to 1030, but where 
and hardness 


sections are deeper 
penetration is desired. Responds more 
sharply to heat treatment. 


by the use of nickel in the SAE 2,000 
series and the addition of chromium 
SAE 5,000 


combinations would in 


to produce the series 
Double 
clude the 


mium-molybdenum, 


alloy 
chromium-vanadium, chro 
chromium-nickel 
and the nickel-molybdenum alloys. A 
typical use of three alloying elements 
is the nickel-chromium-molybdenum 
series. In the forging and heat-treat 
ment of this whole group, it is gen 
that must be 


erally true greater care 


(i+ 


exercised than that normally required 
in the forming of the plain carbon 
steels, the degree of caution increasing 
as the total alloy content increases. 
Alloy steels are used mostly for 
highly stressed components since they 
are considerably more expensive than 
However, the 
increase in service life plus the high 


the plain carbon steels 


factors of safety can often more than 
As a 


given 


compensate for this higher cost 


veneral reference, Table II is 


to indicate the average properties that 
can be expected from specific alloys 
This chart is based on strength values 
not be used for a final 
The selection of a specific 


and should 
choice 
analysis would also depend on such 
factors as shape, size, life expectancy, 
and the mechanical properties desired. 
HiGH ALLOY MATERIALS. Stainless 
steel is one of the most widely used 
highly alloyed materials. In general, 
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all stainless steels can be forge d readily 


Straight carbon steels with good machining 


economical steel on medium to large 
sections. Responds readily to heat treat- 
ment. 


Greater strength and toughness with im- 
proved hardenability as compared with the 
plain carbon steels. Forges and handles 
easily, machines well and possesses its best 
properties in the heat treated state. 


Used interchangeably with similar purpose 
alloy steels in the same carbon range. 
Particularly valuable for parts subject to 
vibration. Heat treats well and is not 
subject to excessive grain 


Both steels offer properties comparable to 
the standard alloy specifications, and can 
be used for most of their applications, 
where the higher alloyed steels are not 
readily available. 


Offers better machinability, hardenability 
and physical properties than are obtainable 
in the medium straight carbon steels. 
Good natural toughness with resistance to 
shock and impact. Machines well with 
properties improved by heat treatment. 
Recommended for the more difficult appli- 
cations. 


Greater strength and toughness with 
better hardenability than straight carbon 
steels. Forges well and machines readily. 
Heat treatment is recommended to bring 
out the best properties. 


Can be used interchangeably with the 
2300 and the 3100 alloy steels with similar 
carbon content. Has a good balance of 
strength and toughness when heat treated. 
Readily machined in the heat treated state. 


Both steels offer properties comparable to 
the standard alloy specifications and can 
be used for most of their applications, 
where the highly alloyed steels are not 
readily available. 


Higher strength, greater toughness and 
better hardening properties than the plain 
carbon steels of similar carbon content. 
Good machining properties. 


For machine parts where natural strength 
and toughness are desirable. Properties 
improved by heat treatment. Has mini- 
mum distortion in heat treatment and 
machines well. 











forging te mperatures 


even into the most difficult shapes 
The only exceptions are those composi- 
tions which are classified as the “frec 
machining” grades. The forging tech 
nique will vary from that used with 
both the carbon and the lower alloyed 
materials previously mentioned. This 
difference is based principally on lower 
heat conductivity, greater strer.gth and 
stiffness at elevated temperatures, and, 
the narrower range of perinissible 
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ficulties that may occur is a predomi 


nance of laps, cold shuts or other de 
fects which invariably are traced to 
imperiections within the original bar 
stock. Thus, raw material should be 
free from seams, roll marks, and any 
other injurious surface defects sinc« 
the stainless steels resist flow during 
forming and do not forge weld. as 
do the plain carbon and lower alloved 
materials. To prevent this difficulty 





An economical alloy with better genera 
preperties than plain carbon steels. 
Recommended for small and medium size 
parts for a wide range of applications. 
Has good forging, machining and heat 
treamtent properties. Responds to heat 
treatment. 


Used interchangeably with similar purpose 
alloy steels of similar carbon content. 
A desirable steel where machining opera- 
tions are performed after heat treatment. 


Offers maximum combination of hardness 
and resistance to severe stresses. A sensi- 
tive steel requiring good forging and heat 
treating equipment, with careful handling 
to obtain results. 


Interchangeable with alloy steels of similar 
carbon content and strength. Particu- 
larly desirable to resist fatigue stresses and 
for parts difficult to heat treat because of 
variations in section areas. 

Both steels offer properties comparable to 
the standard alloy specifications and can 
be used for most of their applications 
where the highly alloyed steels a-e not 
readily available. 


For parts where natural strength and 
toughness is desirable. Best properties 
obtained by heat treatment. Has good 
machining properties and has minimum 
distortion in heat treatment. 

A good steel where a balance of strength 
and hardness is desired. Large sections 
are readily hardened. 


Interchangeable with other similar 
strength alloy steels for general service 
conditions. Good machinability when 
heat treated. 


Offers a maximum combination of proper- 
ties for hardness and toughness on com- 
plex stresses. Requires experience and 
careful handling in heating for forging and 
for heat treatment. Good heat treatment 
equipment essential. 

Interchangeable with chrome-nickel and 
chrome-molybdenum steels of similar car- 
bon content. Desirable for parts sub- 
jected to vibration and fatigue stresses and 
for heat treatment of parts varying in 
cross sectional areas. 


Both steels offer properties comparable to 
the standard alloy specifications and can be 
used for most of their applications where 
highly alloyed steels are not available. 


which may prove costly, many consum 


ers specify machine turned billets or 


bars to start with a perfect surf ace 
condition. Where this has been don 


high quality forgings have been mad 
1 


in the same die that previously gave a 


large percentage of scrap 


Three grades of stainless at com 


monly forged but in all cases they ar 


costly when compared to the materi 


als pr viovsiy mentioned. Their use is 


lly pustin } only wh i upe;nror 








Table I1l—Mechanical Properties of Copper and 
Copper-Base Forging Alloys 
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Table I1V—Mechanical Properties of Aluminum Forging Alloys 





Alloying Elements,* Percent 
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corrosion or heat resisting properties 
are essential. 

First, there are the austenitic type 
alloys which contain from 6 to 36 
percent nickel, and from 14 to 30 
percent chromium; other elements 
such as molybdenum, titanium, and 
columbium are added for special ef- 
fects. These cannot be heat treated 
in the conventional manner, but may 
be hardened to various degrees by cold 
working. They exhibit good corrosion 
and heat resisting properties with 
these properties increasing as the total 
alloy content increases within the al- 
loy. 

The second category includes the 
martensitic alloys which have from 
11.5 to 18.0 percent chromium. Their 
carbon contents are from 0.35 to 1.10 
percent. This combination of carbon 
and chromium permits hardening by 
a heat and quench procedure; cor- 
rosion resistance is its peak in the 
heat treated condition. 

The last group—the ferritic com- 
positions—has from 14 to 27 percent 
chromium as the major alloying ele- 
ment. These are not appreciably 
hardened by the heat and quench 
procedure, and are usually used in the 
annealed state. They frequently are 
notch brittle in large sections and thus 
should be designed acordingly. Both 
the martensitic and the ferritic types 
may have either sulfur or selenium 
added to improve machinability. Their 
corrosion resistance is better than that 
of the martensitic type although not 
as good as that of the austentic al- 
loys. 


HiGH TEMPERATURE ALLOys. These 
are specially formulated compositions 
that have both high strength character- 
istics and good resistance to creep and 
fatigue at elevated temperatures. A 
considerable number have been de- 
veloped to meet the needs of jet en- 
gines. Although detailed information 
is not available, it can be stated that 
hot working of this group requires 
strict metallurgical control of all 
phases of working and, where applic- 
able, of age hardening. Along with 
the previously discussed stainless steel 
compositions, they are considerably 
stronger and stiffer than either the 
plain carbon and the medium alloy 
compositions, requiring the use of 
heavier forging equipment than ordi- 
narily used for other material types. 
Care must be taken in forging so 
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that splits do not occur. Reheating 
may be required, and hot trimming 
after forging is usually advisable. In 
some instances, the cooling of the 
forging is of importance. 
Comparing design requirements with 
those of the previously mentioned al- 
loys, more generous fillets and radii 
are usually required plus more liberal 
draft angles and more gradual blend- 
ing of thick and thin cross-sections. 


extreme 


NONFERROUS MATERIALS. The non- 
ferrous forging alloys include copper, 
copper base alloys, aluminum and 
These metals are formed 
in closed die impressions in both drop 
hammer, upset and press forging pro- 


magnesium. 


cedures, the latter method being the 
most frequently used. 

Copper base alloys, Table III, are 
forged on a production basis in weights 
from than an 100 
pounds. The small parts can be made 


less ounce to 
in a mechanical press with one stroke 
from a heated slug or blank. A va- 
riety of physical properties ranging 
from medium to high strength can be 
obtained by the proper alloy selection. 
In addition, this group offers good 
resistance to corrosion, wear and fa- 
tigue. 

The silicon-aluminum bronze alloy 
(91 percent copper, 7 percent alumi- 
num and 2 percent silicon) is per- 
haps the strongest non-ferrous alloy 
available. It is often used to replace 
brass its high strength. 
Thus, it often provides a means of 
reducing the size of a part without 
sacrificing strength. 

A number of 


because of 


aluminum _ alloys 
can be forged readily as shown in 
Table IV. The choice is usually made 
on the basis of cost, design or me- 
Good die 
design is required to get an adequate 
and easy flow of the plastic metal to 
all the crevices within the die, see 
Product Engineering, Aug. 1950, pp 
140, and Sept. 1950, pp 130. This 
is especially important in forming in- 
tricate shapes. Because of the low 
forging temperatures and the com- 
plicated shapes that are used, fast and 
high rated tonnage equipment is es- 
sential. Draft angles are required, 
and both radii and fillets should be 
generous so as to obtain proper flow 
of metal. Pockets and recesses within 
the forging as well as the correspond- 
ing raised sections in the dies should 


be designed with wide sweeps; pockets 


chanical properties desired. 


Product Engineering — May, 1953 


should not be deep and the design 
of recesses should be simple. 

The other group of light alloys, 
magnesium, is being used more fre- 
quently because of its high strength-to- 
weight ratio. Again, a number of al- 
loys of this type are forgable, Table V, 
the choice depending upon the design 
of the part, its application and avail- 
able equipment. The forging charac- 
teristics and the techniques of forg- 
ing are similar to that used with the 
aluminum alloys. Metallurgical con- 
trol of preliminary heating, forging, 
and subsequent heat treatment is rec- 
ommended. These alloys are readily 
machined. However, they require a 
finishing operation to protect the sur- 
face. Press forging is the preferred 
production method for all magnesium 
alloys, particularly in designs that in- 
volve considerable metal movement. 


OTHER Factors. In view of competi- 
tion, the required strength and per- 
formance of a unit part must be ob- 
tained at a minimum cost. This in- 
cludes not only material and basic 
fabricating costs, but also those result- 
ing from operations which either pre- 
cede or follow basic fabrication. 
Regardless of material types, one of 
the more important design factors is 
a consideration of flow lines within a 
forged product. This often means that 
the material, design features and the 
operational procedures must be chosen 
in accordance with the most beneficial 
flow pattern. It is of such importance 
that many users specify the position of 
grain flow, this being previously estab- 


lished through both experience, exten- 
sive test procedures and by the analysis 
of service performance of the specific 
forged product. No other process of 
metal working can compare to forging 
with respect to uniform maximum 
strength and toughness which often 
leads to minimum weight and lighter 
sectional thicknesses. This all hinges 
upon proper positioning of flow lines 

To extend the range of forging, it 
is often possible to weld several indi 
vidually forged sections into a unit 
product. This practice is useful when 
a part is difhcult to 
piece because of size, high scrap loss, 
short die life or complex secticns. It 
is particularly applicable to ferrous al 
loys, but it has the disadvantage of 
adding welding characteristics to the 
list of factors already discussed that 


form in one 


affect material selection. 
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Table V—Mechanical Properties of Magnesium Forging Alloys 





Al Zn Sn Mn 
Alloy 
Type 
(ASTM) (Remainder 


is magnesium) 


AZ61X 
AZ80X 
AZ80XA.... 


AZ80XHTA.... 








Tensile 
Strength, 


Com- 
pressive 
Yield tion 
Strength, | in 2 in. 

psi Percent 


Yield 
Strength, 
psi psi 


Elonga- 


10,000 5.0 


21,000 7.0 














Aluminum Company of America 
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Sheet Metal Gears, Sprockets, 








When a specified motion must be transmitted at intervals rather than continuously, and the 
loads are light, these mechanisms are ideal because of their low cost and adaptability to 
mass production. Although not generally considered precision parts, ratchets and gears can 
be stamped to tolerances of +0.007 in. and if necessary, shaved to closer dimensions. Sketches 
indicate some variations used on toys, household appliances and automobile components. 


war . _Y 


Fig. 1—Pinion is a sheet metal cup, with rectangular holes serv- 
ing as teeth. Meshing gear is sheet metal, blanked with specially 
formed teeth. Pinion can be attached to another sheet metal 
wheel by prongs, as shown, to form a gear train. 


Fig. 2—Sheet metal wheel gear meshes with a wide face pinion, 
which is either extruded or machined. Wheel is blanked with 


teeth of conventional form. 


' 


Fig. 5—Wheel with waves on its outer rim to 
replace teeth, meshes with either one or two 
(shown) sheet metal pinions, having specially 
formed teeth, and mounted on intersecting axes. 


Fig. 6—Two bevel type gears, with specially formed 
teeth, mounted for 90 deg intersecting axes. Can 
be attached economically by staking to hubs. 


Fig. 3—Pinion mates with round pins 
in circular disk made of metal, plastic 
or wood. Pins can be attached by stak- 
ing or with threaded fasteners. 


Fig. 4—Two blanked gears, conically formed after blank- 
ing, make bevel gears meshing on parallel axis. Both have 
specially formed teeth. 


_.--—-Geor Not ~_ 
net 





Fig. 7—Blanked and formed bevel type gear meshes 
with solid machined or extruded pinion. Conventional 
form of teeth can be used on both gear and pinion. 


Fig. 8—Blanked, cup-shaped wheel meshes with solid 
pinion for 90 deg intersecting axes. 


Fig. 9—Backlash can be eliminated from stamped gears 
by stacking two identical gears and displacing them by 
one tooth, Spring then bears one projection on each 
gear taking up lost motion. 
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Fig. 10—Sheet metal cup which Fig. 11—Blanked wheel, with Fig. 12—Worm wheel is sheet metal 
has indentations that take place specially formed teeth, meshes blanked, with specially formed teeth. 


of worm wheel teeth, meshes with with a helical spring mounted on Worm is made of sheet metal disk, 
a standard coarse thread screw. a shaft, which serves as the worm. split and helically formed. 











Fig. 13—Blanked ratchets with one sided teeth stacked to 
fit a wide, sheet metal finger when single thickness is not 
adequate. Ratchet gears can be spot welded. 





Fig. 14—To avoid stacking, single ratchet is used with a 
U-shaped finger also made of sheet metal. 








Fig. 15—Wheel is a punched disk with square punched 
holes to selve as teeth. Pawl is spring steel. 


00'3 337) 





Fig. 16—Sheet metal blanked pinion, Fig 18 

with specially formed teeth, meshes 

with windows blanked in a sheet metal Fig. 17—Sprocket, like Fig. 13, can be fabricated from separate stampings. 
cylinder, to form a pinion and rack Fig. 18—For a wire chain as shown, sprocket is made by bending out 
assembly. punched teeth on a drawn cup. 
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Table I—Properties of Mica Paper and Its 
Raw Material 





ica Paper} Muscovite* 
(Samica) 





Silver Brown, Yellow, 
Green 


Specific gravity 2.6 to 3.2 
Dielectric Strength, volts} 500 Clear Ruby 
. per mil (1 to 3 mils 3000 to 6000 
thick in air) 

Dielectric 


(1 MC)** 
Power Factor (1 MC)** | 0.0004 0.0001 to 0.0004 
Conductivity (Aqueous | 3.98 

Extract) *** micromhos| 

per cm (avg.) 
Heat Resistance (C) 600 600 


1.2 6.5 to 8.7 











*HANDBOOK ON FABRICATED NATURAL MICA, Mica 
Fabricators Assoc., 1949. 
**Method similar to Endicott, H. S., General Electric Re- 
view, poy, 1949 
***ASTM (D202-52) 


Improved Electrical 


Insulation from 


Table IIl—Silicone Bonded, Fiberglass Mica 
Paper Tape 





Representative values 





0.004 


0.0047 
0.0056 
0.0040 


590 
760 
360 


100 
108 
88 








*Tests made in air with | In. electrodes in accordance 
with ASTM (piibeday, 


Maca Paper 


R. L. GRiFFETH 
E. R. YOUNGLOVE 


Mica Insulator Company, Schenectady, New York 


ONE OF THE MAJOR DISADVANTAGES in using mica has 
resulted from the form in which it was available and not 
from any inherent characteristic of the mica. Attempts to 
combine mica splittings of various sizes and shapes into 
a thin continuous layer always result in thickness variations 
of the finished product. These areas of high or low thick- 
ness are caused by the overlapping of splittings or by voids. 
The dielectric strength of this type of material varies be- 
cause of the nonuniformity of the layer of mica. Elec- 
trical insulation formed from continuous mica paper, 
instead of from splittings, does away with most of these 
disadvantages. 

The raw material for mica in continuous form is Musco- 
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vite mica in the form of mine waste and scrap or mica 
recovered from various processes. The treatment consists 
of heating the mica to modify the crystalline structure 
slightly. The hot mica is quenched in a solution of sodium 
carbonate and transferred to a bath of sulphuric acid where 
the carbonate reacts with the acid to puff up the mica. 
The treated mica is washed with distilled or deionized 
water to produce a pure mica pulp. 

The mica pulp is fed into a paper machine and a roll 
of mica in continuous lengths is produc ed. The mica paper 
may contain a small amount (under i percent) of sizing 
to improve its handling cheracteristics. Although the paper 
can be produced without sizing, further study is being 
given new sizings for special applications. The paper thus 
produced is not comparable with natural mica in physical 
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properties but in combination with suitable binders supe 
rior products can be manufactured. In Table I is shown a 
comparison of a few physical properties of natural Musco- 
vite mica and a reconstituted mica sheet. 

The low specific gravity of the mica paper is caused by 
the high percentage of air in the sheet. Insulation made 
from reconstituted mica sheet is superior to that made with 
mica splittings although the base material is inferior. 


Tape Insulation 


An item which shows the uniformity of mica paper in- 
sulation is silicone bonded fiberglass mica paper, Isomica, 
tape, Table Il. Thickness determinations of this tape com 
pared to a standard mica splitting tape are shown in Fig. 1. 
For a nominal thickness of 0.004 in., the mica splitting 
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Fig. 3—Variation of compression set with temperature for mica paper and mica splitting segment plates. In 
(A) pressure is 2,000 psi and in (B) 5,000 psi. Mica paper curve can be shifted up or down by varying cure. 


tape varies from 0.0029 to 0.0054 in. while the thickness 
of the mica paper tape lies entirely between 0.0040 and 
0.0050 in. This uniformity makes possible neat and com 
pact windings on coils and bars 

In Fig. 3, is shown a comparison of dielectric strength 
between these same two tapes, both silicone bonded. The 
average dielectric strength for the mica splitting tape is 
755 volts per mil of thickness, considerably above the 592 
volts per mil average of the mica paper tape. However, the 
average dielectric strength of an insulation does not truly 
represent its value since the insulation fails at its weakest 
point. Thus, for the mica paper tape the lowest group 
of breakdowns is between 299 and 399 volts per mil while 
for the mica splitting tape the lowest breakdowns lie 
within the range 0 and 99 volts per mil. There are 16 
breakdowns of the mica splitting tape lower than th 
lowest group for the mica paper tape. 

Two similar coils, one wrapped with mica splitting 
tape and the other with mica paper tape, illustrate the 
insulating value of mica paper tape, Table III. The average 
dielectric breakdown of the mica paper insulation, 1,600 
volts, is above the maximum value for the mica splitting 
insulation, 1,300 volts. 

Although the mica paper itself does not possess high 
tensile strength, when bonded to the glass backing it will 
withstand high tensile stresses. This strength allows either 
hand or machine wrapping of the tape without impairing 
its value as an insulation. 


Sheet Insulation 


The impregnation of continuous mica sheeting can be 
achieved by either dip or spray coating. Dip coating is 
generally preferred over other methods because this process 
gives a complete and uniform saturation throughout the 
sheet. It is this uniformity of binder distribution which 
makes possible the superior qualities of the finished insu- 
lation. 

Segment insulation, made from mica paper, is available 
with either an organic or a silicone bond. The even dis- 
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tribution of binder throughout the plate makes possible 
a material which can be assembled in a commutator with 
out slippage of the mica or oozing of the binder. In mica 
splitting seginent plates, NEMA grade 3, 
oozing under heat and pressure are caused by local concen 
trations of binder or Another advantage realized 
from this binder uniformity in continuous mica sheets is 
a high degree of reproducability of properties from one 
sheet to another. 


sliding and/or 


mica. 


Properties which confirm this uniformity in mica paper 
s-gment plates are compression and compression set. In Fig 
3 (A) and (B) are shown the compressive set for mica 
paper segment material and mica splitting segment material 
under various temperatures and pressures. At 2,000 ps! 

re is little difference between the mica paper and th 
mica splittings, while at 5,000 psi the mica paper has less 
Under 
temperatures and pressures as high as 200 C and 20,000 
psi there is no indication of sliding or oozing of the mica 
paper material. 

It is possible to change the compression set of the mica 
paper by varying the cure. For example, the mica paper 
curve can be made to fall completely below the mica 
splitting curve for both of the indicated pressures. 

Dielectrically the mica paper segment plate is better 
than the NEMA grade 3 material with mica splittings 
because of the inherent uniformity of the former. In 
Fig. 4 is shown the dielectric strength of this material as 
a function of its thickness. All of these values are in excess 
of the 600 V/M minimum average standard value of 
NEMA, and the minimum dielectric strength exceeds 1,000 
volts per mil. 


than 0.8 percent greater compression set at 200 C 


In general, segment plates made from continuous mica 
with either organic or silicone binders have the following 
advantages over mica splitting plates: 

1. More uniform binder distribution. 

2. Compression and compression set almost equal. 

3. More uniform and higher dielectric strength 

4. Lower hardness. 

5. Good compressive strength at elevated temperatures 
May, 
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. Slightly lower density. 
More uniform thickness. 
Better punchability and fabricating accuracy 


Molded Insulation 


A molding plate, similar to a manufactured mica split- 
ting sheet, NEMA grades 1 or 2, can be made with either 
an organic binder or a silicone binder. The use of a silicone 
binder in a molding plate is unique in that no appreciable 
success has been met using a silicone binder with mica 
splittings. Both the shellac and silicone bonded molding 
plate can be used for molding commutator V-rings, bush- 
ings, angles, slot cells, tubes, and various formed pieces 
Channels for ground insulation on traction motors have 
been formed from the silicone plate and these have retained 
their shape for almost a year under varying humidity con- 
ditions. Similar mica splitting channels lose their shape 
within a few hours after forming. 

In Fig. 5 is shown curves of dielectric strength versus 
thickness for both silicone and shellac bonded molding 
plates. The values for both are above the NEMA stand- 
ards for this type of material made with mica splittings. 
NEMA requires only 350 V/M minimum average dielectric 
strength in the 0.015 to 0.063 in. range. In this same 
thickness range, the silicone bonded plates varies from 
1560 V/M to 1100 V/M. The shellac bonded plate is 
between 1410 V/M and 1090 V/M. This gives a safety 
factor of 3 to 4 over the requirements of NEMA. 

In addition to the usual uses for molding plate, several 
special applications have been found. Both the silicone 
and shellac bonded plate can be made in thicknesses of 
0.002 and 0.004 in. with high dielectric strength. For 
example, a 0.002 in. silicone bonded plate has an average 
dielectric strength of 2,400 volts per mil, about 5 times 
the value required by NEMA. These two materials have 
been used as coil separators and washers, with other new 
uses Occurring regularly. 

Another use for molding continuous mica is rods and 
tubes; available with either silicone or organic binders. 
These tubes, when compared with mica splitting tubes, are 
characterized by: 

1. Availability in smaller diameters. 

2. Thinner wall thicknesses. 









































Fig. 4—Dielectric strength of continuous mica segment plate 
for various thicknesses. Minimum value is well above the NEMA 
minimum standard for similar mica splitting plates. 
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Table 11I—Insulation Tests of Mica Splitting and 
Mica Paper Tapes 





Dielectric breakdown * 
volts 
Silicone bonded glass 
mica paper tape, 
0.004 in. 


Silicone bonded glass 
mica splitting tape, 
0.004 in. 


1225 
1225 
1300 


1715 
1800 
1470 


1800 
1602 


1225 
1155 


1 
2 
3 
4. 1225 800 
5 
A 


verage 











*Dielectric breakdown of one turn of 
conductor approximately 0.550 In. wide 
edges. Three inch wide foil electrodes completely enveloy 
inch length of insulated conductor 


tape half—lapped on a copper 
3/32 In. thick, with rounded 
a three 


3. Greater concentricity 

4. Better mechanical and electrical properties 

5. Closer tolerances. 

Another advantage which tubes and rods made from 
continuous mica show over mica splitting tubes is that 
they can be tapped and threaded 


Other Applications 


Cold flexible plates made from mica paper are more 
uniform in thickness than their mica splitting counterpart 
There are no high or low thickness spots with accompany 
ing variations in dielectric strength. The dielectric strength 
of both organic and silicone flexible plate is approximately 
1,000 V/M. The NEMA standard for this type of material 
is 525 V/M minimum average. 

Almost all of the conventional types of micaceous insula 
tion can be produced from continuous mica. As an exampl 
tape can be made with Mylar, glass or other backing and 
facing. A tape made with 0.001 in. rope paper on both 
sides has a dielectric strength of over 750 V/M. A 0.004 
in. tape made with 0.0005 in. Mylar on both sides breaks 
down dielectrically at over 2,500 V/M 
insulation is also being evaluated for electron tube supports 
and for stacked as well as rolled capacitors 


Continuous mica 


These will 
make possible many improvements in electrical equipment 
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Fig. 6—Dielectric strength of mica paper molding plate for 
various thicknesses. Although the shellac bonded falls below 
the silicone bonded, both exceed the NEMA minimum standard. 
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Systems 


H. L. STEWART 


Logansport Machine Company, Inc. 


As COMPONENTS in complex interlocking air systems, pilot operated 
air control valves perform an important function in the automatic 
or semi-automatic control of production machines. To satisfy a 
range of requirements, three types of pilot operated valves are avail- 
able: pressure operated, bleeder operated, and solenoid operated. 
Each type can perform a definite function. 

Some of the advantages of pilot operated air control circuits in 
general, and of specific types of valves in particular, are as follows: 

1. Low cost circuits can be designed which will give semi-auto- 
matic Or automatic operation. The small two- or three-way valves, 
which are used to control pilot pressure to the master pilot operated 
valve, are inexpensive and can be cam, toggle, push button, solenoid, 
or foot operated. 

2. Bleeder or pressure operated pilots can be used in explosive 
atmospheres since no electrical connections are required. By using 
an air-hydraulic cylinder, systems can be designed which have char- 
acteristics similar to a complete hydraulic system, but which require 
no electrical equipment. Fine feeds can be obtained from these 
systems. Air pilot operated valves are less expensive than direct 
solenoid actuated valves. 

3. These systems reduce the need for long lengths of large size 
piping. The pilot operated master control valve is placed close to 
the operating cylinder, while the small control valves for operating 
the master valve can be some distance away. 

One-quarter inch control tubing is satisfactory for connecting 
these two components. If the small valves are solenoid operated, 
they can be placed close to the master valves and the electrical con- 
trols located at any desired point. 

4. With the master control valve close to the cylinder, system 
lags are reduced and a high speed of response is obtained. Pilot 
systems are used for fast cycling, with many operating at 300 to 
400 cycles per minute. 

5. Positive sequence operations can be obtained without the use 
of sequence valves. This is an advantage since sequence valves can 
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Semi-automatic cycle using solenoid oper- 
1. ated pilot valves. In this system, three 
solenoid pilot operated master control valves, 
with suitable electrical circuitry, control the 
movement of six air cylinders. The solenoids 
actuate small pilot valves which in turn oper- 
ate the main valve spools. 

The foot switch starts the cycle by ener 
gizing solenoid U of valve A and the coil of 
relay 1. Valve A shifts causing cylinder 1 to 
retract. When cylinder 1 is completely re- 
tracted, limit switch 1 is closed, energizing 
solenoid V of valve B. The spool of valve B 
shifts to admit air to the blind end of cylin- 
der 2. When cylinder 2 reaches the outward 
end of its stroke, line pressure builds up to 
supply pressure, closing the pressure switch 
and energizing solenoid W of valve C. Cylin- 
ders 3, 4, 5, and 6 advance at a rate controlled 
by the setting of flow control valve D. 

Cylinder 3 actuates limit switch 2 to deener- 
gize relay 1 and to energize relay 2 and 
solenoid X of valve C. Valve C reverses, 
causing cylinders 3, 4, 5, and 6 to retract. 
Limit switch 3 is actuated to energize solenoid 
Y of valve B. Cylinder 2 retracts, actuating 
limit switch 4 to energize solenoid Z of valve 
A. Cylinder 1 advances to actuate limit switch 
5 and deenergize relay 2. All action ceases 
until the foot switch is again operated to start 
a new cycle. 

This pneumatic circuit uses two common 
methods of sequencing component operation. 
The trip actuated limit switches control the 
advance and retura of cylinders 1 and 2, and 
the return of cylinders 3, 4, 5, and 6. The 
advance of the latter four cylinders is con- 
trolled by the pressure switch. Either method 
can be used depending on desired operation. 


become erratic if there is a drop-off in system 
pressure. Also, with a pilot operated system 
the pressure in the second phase of a circuit 
can be lower than in the first phase. This can- 
not be accomplished with sequence valves. 

The following circuits are typical examples 
of practical pilot operated systems as applied 
to the control of various types of machine 
tools. The circuits shown include automatic 
and semi-automatic cycles using the three dif- 
ferent types of pilot control systems, sequen- 
tial operation using cam actuated valves, air- 
pilot control of combination air-hydraulic 
cylinders, and other types of cam controlled 
and manual or automatic systems. 
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Solenoid pilot operated master control 
volve C (A and 8 ore similar) 





Air supply 


(1) 


— 
Foot switch normally open, 
momentary contact 





Semi-automatic with pressure operated 

s controls. In this circuit, the position of 

the piston in the master valve is controlled by 

oe — the four-way pilot valve. The master valve pis- 

sine that ton is pressure actuated so that the pilot valve 

supplies line pressure alternately to the oppo- 
site ends of the piston. 

When the push button on the pilot valve 
is depressed, air is directed from valve port A 
to pilot port B, shifting the master valve piston 
and admitting air to cylinder port D. The cylin- 
der advances. When the push button is released 
Four-way pilot valve the opposite action takes place and the cylinder 
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Moster control volve retracts. (continued on next page) 
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Semi-automatic cycle with bleeder operated controls. 
3. The bleeder valves control the travel of the pistons in 
the three master control valves. Internal construction of a 
master valve maintains equal pressure on both ends of the 
valve piston. When the bleeder valve at one end is opened 
momentarily, pressure at that end is released, and the pres- 
sure at the opposite end shifts the master valve piston. This 
movement also blocks the bleeder port even though the 
bleeder valve should be left open. Opening the other 
bleeder valve momentarily will reverse the piston position. 
The master valves are located close to their respective cylin- 
ders to reduce system time lags, while the bleeder valves 





Cam operoted 


pilot valve 
Qo 


can be placed in any desired location within 8 or 10 ft of 
the master valve. 

Pressing the push button on bleeder valve 1 shifts the 
piston of master valve 1 and causes cylinder 1 to advance. 
Swing cam A does not actuate bleeder valve 2 in this direc- 
tion, but cam B opens bleeder valve 3. This reverses the 
piston of master valve 1 and cylinder 1 retracts. Swing 
cam A actuates cam operated bleeder valve 2 on the in- 
stroke, shifting master valve 2 and starting the operation 
of cylinder 2. The same cycle then follows on cylinders 2 
and 3 in sequence. When 3 completes its cycle no further 
action occurs until bleeder valve 1 is again operated. 
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Automatic cycle using solenoid operated pilot valves. 

« The sequence and timing of operations is regulated by 
the setting of the motor driven, cycle repeater type timer, 
which energizes the proper solenoid operated pilot valves 
through the various limit switches. 

When timer switch 1 closes, pilot valves 1 and 4 are 
energized through the X contacts of limit switches 1 and 2. 
The pistons of master valves 2 and 3 shift to admit air to 
the blind ends of cylinders 2 and 3, causing them to 
advance. When trip dogs C and D actuate limit switches 
1 and 2 on the down stroke, pilot valves 2 and 3 are ener- 
gized through the Y contacts and the master valves reverse. 
This causes cylinders 2 and 3 to retract until the trip dogs 
A and B again actuate limit switches 1 and 2. Thus, both 
cylinders reciprocate while timer switch 1 is closed. Trip 
dogs A and B only actuate the limit switches on the up 
stroke. The rate of advance of cylinders 1 and 2 is con- 
trolled by the settings of the two flow control valves. 


When timer switch 1 opens and switch 2 closes, limit 


master volve 3 


i tree tow ee on 


Three-position 


four 
Our-woay 





f 
| 


| 


Four-woy 
fwo-position 
master volve 


Timer switches 


switches 1 and 2 are deenergized. The solenoids of pilot 
valves 2 and 3 are energized through the S contacts of limit 
switches 3 and 4. Thus, cylinders 2 and 3 immediately 
move upward and stop when trip dogs C and D actuate 
limit switches 3 and 4. All pilot valves are deenergized and 
the pistons of master valves 2 and 3 become centered. 

At the end of the required time interval, timer switch 
3 closes. Pilot valve 3 is energized directly, pilot valve 2 
is energized through the R contacts of limit switch 3, and 
pilot valve 5 is energized through the R contacts of limit 
switch 4. Cylinders 2 and 3 retract the rest of the way, and 
cylinder 1 advances. 

Timer switches 2 and 3 open and switch 1 closes to 
repeat the program until the circuit is deenergized. 





Cam and pilot control sequential operation of cylin 
ders. This type of circuit is useful in automatic produc- 


J. 


tion where many operations must be performed in a definite 
sequence. 

When manually operated pilot valve A is opened, the 
piston of master valve 1 shifts to admit air to the blind 
nd of cylinder 1. This cylinder advances and actuates cam 
operated valve H to admit air to the blind end of cylinder 


> 


In a similar manner, cylinders 2, 3, and 4 advance in 
sequence. When cylinder 4 reaches the outward end of its 
stroke, cam operated pilot valve B is opened to shift the 
piston of master valve 1 in the reverse direction. Air is 
admitted to the rod ends of cylinders 1, 2, 3 and 4, and they 
all retract. 


The sequence valve in the blind end line of cylinder 1 
restricts the escape of air so that this cylinder is the last 
to reach the end of its stroke. At this point the override 
trip dog on cylinder 1 (only operates on down stroke) 
actuates pilot valve C. Air is admitted to the right hand 
pilot port of master valve 2 and cylinder 5 advances. At 
the end of the stroke, pilot valve D is actuated to shift the 
piston of master valve 2 in the reverse direction. Cylinder 
5 retracts, and the cycle is complete 

To obtain repeated cycling, pilot valve A can be replaced 
with a valve similar to pilot valve C which would be actu- 
ated when cylinder 5 reaches the inward end of its stroke 
An overriding trip dog would also be required here. 


(continued on next page) 
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Pilot Operated Air Control System (continued ) 
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Cam control of a circular bank of cylinders. The cylin- 
6. ders and associated equipment are arranged on 45 deg 
centers around the circumference of a circle. The cams 
are mounted on a rotating plate so that the A cam actuates 
the a switches, and the B cam actuates the 6 switches. The 
master valves are piloted operated by means of solenoid 
operated pilot valves. 

In the normal position, all eight relays are energized and 
locked in through the normally closed contacts of the a 
switches. The X pilot valves are energized through the 
upper contacts of each relay and the pistons of the master 
valves are shifted in the direction to admit air to the rod 
ends of the cylinders. All cylinders are retracted. 














Tp oom om 8 
HA 


(Side view) 


When the cams are rotated, cam A operates the first a 
switch. This deenergizes the corresponding relay and 
energizes the Y pilot valve. Air is admitted to the blind 
end of the cylinder and it advances. The cylinder is held 
out under pressure as long as the switch is held closed by 
the flat section of cam A. When the a switch is released, the 
X pilot valve is deenergized. Neither end of the cylinder is 
subjected to air pressure until cam B actuates the corre- 
sponding 4 contact. At this time, the relay is energized 
which in turn energizes pilot valve X to retract the cylin- 
der. The cylinder is held under pressure until cam A 
again actuates the a switch for this cylinder. Each of th 
eight cylinder circuits operates in a similar manner. 








i] Pressure pilot operated circuit. A system 
e such as this is well suited for use in explo- 
sive atmospheres since complex operations can 
be performed without any electrical circuits. 

Cycle operation is started by manually moving 
pilot valve 1 to open port Z of valve 1 and pilot 
port X of master valve 2 to line pressure. The 
piston of valve 2 shifts, and cylinder 2 advances. 
When cam operated valve 3 is actuated, air is 
admitted to the blind end of cylinder 3 and it 
advances. Cycle operation stops. 

To continue the cycle, manual valve 1 is 
moved to open port W to line pressure. Cylinder 
3 retracts, actuating cam operated valve 4 so that 
cvlinder 1 also retracts. The piston of master 
valve 6 shifts and cylinder 4 starts moving in- 
ward. When pilot valve 7 is actuated, valve 6 
shifts so that cylinder 4 reverses direction. The 
swing trip dog on cylinder 4 will actuate valve 8 
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to return cylinders 1 and 2 to the position shown. 
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end of cylinder 1. This cylinder ad- 
vances rapidly until the cam actuates 
flow control valve G, after which it 
proceeds to end of its stroke at a con- 
trolled rate. Limit switch 1 is actuated 
to energize pilot valve D. Master valve 
B shifts, and cylinder 2 advances, first 
rapidly, and then at a controlled rate 
after valve K is actuated. 

At the outward end of its stroke, 
cylinder 2 actuates limit switch 2 to 
release relay 1. Valves C and D are 
deenergized. At the same time, limit 
switch 2 energizes pilot valve E to re- 
verse master valve B and admit air to 
the rod end of cylinder 2. As cylinder 
2 retracts, limit switch 3 is actuated 
to energize valve F and admit air to 
the rod end of cylinder 1. Cylinders 
1 and 2 retract simultaneously after 
limit switch 3 is actuated, with valves 
H and ] controlling their rate for the 
latter part of the stroke. Limit switch 


Pilot lights : 4 breaks the circuits to relays 2 and 3 
and the cycle is complete. 

The speed control valves must be 
adjusted so that cylinder 2 reaches the 
end of its stroke before limit switch 
4 is actuated, or cylinder 2 may be 
stopped in the middle of its stroke. 

Electrically controlled, pilot operated manual or automatic cycles For manual control, the selector 

8. This circuit can be operated either manually or automatically, switch is turned to manual and the 
depending on the position of the selector switch. green light lights. Any operation can 
For automatic operation, the selector switch is turned to auto, be performed by actuating the proper 
lighting the red indicating light. By pushing the start button momen- push button. Under all conditions, the 
tarily, relay 1 is energized. This energizes pilot valve C which shifts emergency stop will deenergize all re- 
and holds master valve A in the direction to admit air to the blind lays and stop and hold the cylinders. 





Pilot control of air chuck and air blast. This circuit 

9 can be used on production machines for power 
chucking and unchucking and for blowing away chips. 
Operator places work in chuck and steps on foot oper- 
ated valve C. Master valve D shifts to open port X to 
line pressure and cylinder moves in the direction to clamp 

oe the chuck. When this operation is completed the pres 
sure switch closes to start the motor. The machine table 
moves in the § direction and then reverses. Air blast valve 
A is opened, first by swing dog 1 and then by swing 
dog 2. As table approaches the right hand end of the 
stroke, bleeder valve B is actuated by swing dog 1. 
Port Y is opened to line pressure, the pressure switch 
opens and the motor stops, and the cylinder moves to 
unclamp the work. (continued on next page) 
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Cam operated bleeder volves 


1 0 bleeder 

« system. The use of bleeder pilot valves in parallel 
and series permits a choice of operating cycle. With the 
cylinder in the position shown, action is initiated by man- 
ually depressing bleeder valve 1. Air is admitted to the 
blind end of the cylinder and it moves downward. At the 
bottom of the stroke, cam operated valve 4 is actuated and 
the master valve piston and cylinder motion reverse. 

On the upward stroke, if bleeder valve 2 is manually 
held open, the cylinder will reverse when bleeder valve 3 
is actuated. Then, as long as 2 is held open the cylinder 
will reciprocate. If 2 is released, the cylinder will move 
to the top of its stroke and stop. This circuit also has a 
safety feature, since releasing valve 2 will stop the repeat- 
ing cycle when the cylinder reaches the top of the stroke. 


Automatic or semi-automatic controlled 


Cylinder operated 


Three-way pilot valve 2 





Pilot operated 
master valve 
sor; nd re@fur 

L 7 seta 


11 Autematic cycle with needle valve timing of pi 
s 

cycle timing by restricting the volume of air flow to and 
from the cylinder of pilot valve 2. 

With the cylinder at the bottom of its stroke, operation 
is initiated by holding open toggle operated valve 1 
Valve 4 shifts to admit air to the cylinder and to needle 
valve 3. The cylinder retracts and the piston of valve 2 
starts to move. Valve 2 shifts and opens port A to exhaust. 

Valve 4 shifts to admit air to the cylinder. The cylinder 
moves downward and at the same time the pressure in the 
cylinder of valve 2 starts to decrease since port B is open 
to exhaust. When the air is exhausted from the cylinder 
valve 2 shifts to admit air to port A. This cycle will auto 
matically repeat as long as valve 1 is held open 


operators. In this circuit the needle valve controls 
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with combination air-hydraulic 
Combination cylinders 
insure the smooth feed of the machine tool cutters in this circuit. 
Air supplies the system power while the hydraulic sections of 
the combination cylinders regulate the feed according to the 


setting of the cam operated hydraulic feed con 
trol valves. The master valves are solenoid pilot 
operated. 
l When the start push button is pressed, solenoid 
X of pilot operated valve 1 and the magnetic relay 
| are energized, and both clamping cylinders advanc« 
| When both cylinders reach the outward end of 
| their strokes and both limit switch A and limit 
switch B are actuated, solenoid R of control valve 2 
| is energized. Valve 2 shifts to admit air to the blind 
| ends of the combination cylinders and both cylinders 
advance at a high rate. When the cam operated 
hydraulic flow control valves are actuated, both 
cylinders slow down to a regulated feed rate. At 
the outward ends of their strokes, limit switches 
C and D are actuated to energize solenoid S of valve 
2 and to reverse the magnetic relay. Both combina- 
tion cylinders retract. 

When both limit switch E and limit switch F are 
actuated, solenoid Y of valve 1 is energized and the 
clamping cylinders retract. This completes the 
cycle. This cycle is nonrepeating. The start button 
must be pressed each time to initiate operation 

Limit switches on all cylinders insure the com- 
pletion of the clamping operation before the tool 
feed operation, and tool retraction before the un- 
clamping operation 
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TECHNICAL NEWS 


BAKELITE PARTS plated with 1 mil of nickel illustrate the advantages of new . . . 


ELECTROLESS PLATING 


Kanigen stemmed from original re- 
search first conducted at the National 
Bureau of Standards by Abner Bren- 
ner and Grace Riddell. Product Engi- 
neering bas researched background 
material on the original process, pre- 
pared several years ago. Additional 
comments on the technical phases of 
electroless plating have been inserted 
into the story in italics. 


A CHEMICAL COATING PROCESS called 
Kanigen that deposits a hard nickel 
plate on either metallic or non-metal- 
lic surfaces shows promise of super- 
ceding conventional electroplating for 
such industrial components as valve 
bodies, camshafts and _ crankshafts, 
tank linings, piping and cams, bear- 
ings, pinions, and other machine ele- 
ments. Advantages of the process 
are said to be low cost, uniform cover- 
age regardless of shape or size of 
part, good adhesion regardless of sur- 
face roughness, (providing it's clean) 
and little or no porosity. 


NBS researchers accidentally dis- 
covered the process during World 
War Il while studying a plating tech- 
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nique for a defense agency. Because 
the value of electroless deposition was 
realized at the time, it was carried 
along with the original study. There 
are two government patents covering 
the process—U. S. patents 2,532,283 
and 2,532,284. Requests for royalty- 
free licenses can be addressed to the 
Office of General Counsel, Depart- 
ment of Commerce, Washington 25, 
D. C. The Bureau stopped work on 
the technique when they had reached 
a point where, in their opinion, it 
could be used by industry, although 
some engineering problems still re- 
mained: methods of beating the solu- 
tion, filtering, types of tanks, etc. 


Perfected and brought to a com- 
mercial stage by General American 
Transportation Corporation, the pro- 
cess consists simply of immersing the 
part to be coated in an agitated solu- 
tion of nickel chloride and sodium 
hypophosphite that is held at a tem- 
perature of 100 C. Nickel is de- 
posited out at the rate of 1 to 2 mils 
per hr—depending on bath concentra- 
tion—to form a plating or coating 
with a hardness in the 550 to 650 


Vickers range. By special means, in 
cluding variations. in the plating tech 
nique and/or heat treatment, hardness 
as low as 400 Vickers or as high as 
900 Vickers can be obtained. Cost 
varies from 50 $1.00 per 
mil square foot of surface 


cents to 


The process depends on the catalytic 
reduction of nickel compounds by a 
hypophos phite on the 
tain metals to from metallic nickel and 


surface of cer 


sodium phosphite: 


NiCl,+ NaH,PO, + H,O -~> 

Ni + 2HCI + NaH,PO, 
Another reaction occurs concurrently 
During this, the hypophosphite re- 
cts with water to yield hydrogen and 


wers the efficiency of the process 


NaH,PO, + H,O-——> NaH,PO, + H, 


The solution is relatively inexpen 
sive, and can be prepared from readily 
available chemicals. It is harmless and 
not appreciably corrosive. Biggest ex- 
pense is sodium hypophosphite selling 
for about 50 cents per lb. In a gal- 
lon of solution there is about 10 cents 
acid, three cents 


worth yf reant 


worth of nickel, and a few cents worth 





TECHNICAL NEWS 


SIXTEEN-INCH CAST STEEL PIPE, 
plated inside and out. 


of the hypophosphite. Nickel content 
of the solution is about 4 that of an 
ordinary electro plating bath. How- 
ever, the nickel and phosphite salt con- 
tent must be maintained by periodic 
additions. It takes five to six pounds 
of the salt to deposit one lb of nickel. 

Since the bath tends to turn acid as 
plating progresses, small quantities of 
alkali are added continuously. The life 
of the bath is indefinite, lasting from 
several days to a month or longer. 
It’s not discarded until the concentra- 
tion of salts becomes too high or if 
the bath gets contaminated. Although 
the base metal affects the success of 
the operation, it is not a factor in the 
cost. 


The process has been used success- 
fully to finish cast iron, steel, copper, 
brass, aluminum, and all other metals 
and alloys except lead, cadmium, tin, 
and zinc. It can be adapted to de- 
posit a nickel surface on any of the 
plastics, and, with special surface pre- 
paration, on glass. However, thermo- 
plastic materials are more difficult to 
finish than thermosetting materials 
since the temperature of the bath must 
be lowered to prevent the basic ma- 
terial from deforming. 


Electroless nickel deposition works 
best on nickel, cobalt, gold, aluminum, 
steel and palladium. These all cata- 
lyze the reaction. Other metals, like 
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BRASS GLOBE VALVE BODIES and stems: } inch to 4. inch, coated with 1 mil of 
nickel. Kanigen can coat interior as well as exterior surfaces. 


copper, brass or silver, must receive 
a pretreatment 

However, all that is 
initiate deposition on the latter group 
is to touch them, while immersed in 
the bath, with one of the catalytic 
metals. Or deposition can be started 
by treating non-catalytic metals in a 
very dilute solution of a palladium 
salt. 

Certain metals like lead and cad 
mium, actually poison the catalytic 
reaction. If compounds of these 
metals are present in the bath, they 
will prevent deposition on catalytic 
metals. To plate lead, cadmium or 
zinc, it is mecessary to first coat them 
with copper or a similar metal. 

Coating glass or plastics is not a 
problem. GATC has extended the 
process so that the nickel plate sticks 
so firmly to the non-metallic materials 
that it cannot be scratched off with a 
fingernail. 


necessary lo 


The finished coating, which con- 
sists of nickel and 7 to 8 percent 
phosphorus, is highly wear and cor- 
rosion resistant. A one mil thick plate 
has withstood a 20 percent salt spray 
test for 416 hrs before failure. Thick- 
ness is usually within 5 percent of 
average, whereas electrolytic nickel 
runs anywhere from 25 to 200 percent 
in variations between minimum and 
maximum. 

Appearance of-the coating depends 


on the initial condition of the base 
metal. If applied to a rough cast iron 
housing, for example, the finish will 
be bright but not highly polished. If, 
on the other hand, it is used on a 
highly polished shaft, it is extremely 
bright and lustrous, and if necessary, 
can be buffed. Indications are that it 
also can be pattern plated, and a 
“stopper” can be used for surfaces on 
which no coating is desired. 


Although the process might be ex- 
tended to include deposition of addi- 
tional metals, it has certain limitations. 
For instance, it is doubtful if it would 
ever work for an active material like 
For a metal to be de 
posited by the controlled hypophos- 
phite reduction, it must be capable of 
catalyzing the decomposition of the 
phosphite salt those 
which are capable of receiving a nickel 
deposit in the electroless bath 

In addition to the government pat- 
ents, the following patents have been 
granted: to the Ferro Corporation, for 
using the process as a pretreatment 
of steel to obtain better adhesion of 


( hr mN1HIN. 


Such metals are 


vitreous enamel coatings. To Wright 
Aeronautical, for plating piston ring 
aluminum pistons with 
electroless nickel. 

At present, electroless plating is in- 
active at NBS. The Bureau is at 
tempting to develop methods for de- 


good physical form, 


groot €s on 


positing, in 
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unusual metals such as molybdenum, 
tungsten, titanium, zirconium, beryl- 
lium and aluminum. In current work 
NBS is using both fused salts and 
baths of organic solvents. 


Engineers at General American [eel 
that while Kanigen is likely to re- 
place electroplating in many industrial 
applications, more importantly it 
opens up many new fields for metal 
coating. 

Since neither design nor size offers 
any complications, and because of the 
hardness of the deposit, large vessels, 
tanks, chemical process equipment, 
valves, pipe structures and similar ob- 
jects cam be fabricated of any desir- 
able and easily-worked material, as- 
sembled, and then given a continuous 
coating of nickel in whatever thick- 
ness is desired. At present, this thick- 
ness may be controlled when desired 
to within 1/10,000ths of an inch, and 
further refinements in progress will, it 
is felt, reduce this tolerance consider- 
ably. 

Because of its wearing qualities, 
many avenues of application are ex- 
pected to open up in instrument gear- 
ing and precision manufacturing. Its 
application to brass and bronze is ap- 
parent, and it has already been used to 
plate Monel and stainless steel to pro- 
tect intricate parts from constant abra- 
sion as well as corrosion. “Kanigen” 
may also be used to build up and re- 
claim small parts which have been 
machined beyond acceptable _ toler- 
ances, a factor which has many possi- 
bilities in salvaging parts that might 
otherwise need to be rejected. 

How far the process will go is 
anybody's guess. General American 
Transportation is optomistic and is 
backing that opinion with a substantial 
investment in new plants and equip- 
ment. Two plants are currently being 
built to take care of internal 
and to do job shop work for outside 
concerns; one of these is in Chicago 
and the other in Los Angeles. Plans 
are already underway, but not yet an- 
nounced, for a third plant to be lo- 
cated somewhere in the east. 

Following this, the process will be 
licensed to industry. Those licenses 
will include process rights to the “‘ap- 
proximately twenty-eight” improve- 
ments and equipment patents that 
have been applied for, plus technical 
assistance to facilitate installing the 
process. 


needs 


Product Engineering — May, 1953 


SHELL MOLDING CARTEL__— 


THE PATENT CONTROVERSY over shell 
molding, the process that casts parts 
from thin sand-plastic molds, should 
be settled in Great Britain within the 
next three months. Two new develop- 
ments brought the situation to a head: 

1) Formation of an international 
cartel in England to exact world-wide 
royalties for the use of the process. 

2) Publication by the British Patent 
Office of patent specifications for two 
basic shell molding patents, applied 
for by Polygram Casting Co., Ltd. 

In the cartel agreement are Poly- 
gram, a pint-sized English foundry 
now operating out of London, and 
Crown Casting Associates, a German 
firm founded by Johannes Croning, 
inventor of shell molding. 

Under terms of the agreement Cron- 
ing will receive shares of stock in the 
English company. In return, they get 
exclusive rights to exploit shell mold- 
ing in the United Kingdom and the 
British Empire. Crown gets the rest 
of the world. 

The cartel thinks they have a good 
chance of collecting royalties, espe- 
cially in Europe. Polygram already has 
15 licensees in the United Kingdom 
and 15 elsewhere in the British Em- 
pire. Under relaxed occupation laws 
in Germany, Croning is free to de- 
velop his process, patentwise, any- 
way he can. He already has received 
six German patents since 1948. 

Polygram expects to control shell 
molding through twenty-three patents. 
Fifteen binders, _ plastics 
and specific mold-making machines 
have already been granted. Two of 
the remainder, covering the basic proc- 
ess, will start a fight. 

Late last year the British Patent Of- 
fice published these patent specifica- 
tions. That doesn’t guarantee the pat- 
ent, but it indicates that the Patent 
Office feels Polygram has a case. 

Under British law, other parties 
now have the right to challenge the 
claims made in the patent specs. To 
date, two companies are objecting to 
the first process patent; four to the 
second. Both Bakelite Limited and 
Langley Alloys Limited have asked 
delays to prepare their opposition 

Even if the patent is granted, the 
decision won't be final. Polygram ad- 
mits they won't feel secure until the 


covering 


courts have upheld their grants. They 
expect someone will contest any grant. 

That is practically assured. One 
semi-official British technical organi- 
zation told Product Engineering, from 
their studies they felt a patent govern- 
ing the basic process of shell molding 
would violate Allied agreements cov 
ering captured technology 

Just how Bakelite and Langley will 
oppose Polygram’s patent is not 
known. Strict British contempt laws 
ban their discussing the case. Ob 
servers expect they will base their case 
on: 1) the alien property law, 
2) Polygram’s specifications which 
they will claim do not describe the 
process fairly or sufficiently. 

Bakelite feels confident that they 
can stop the patent. They're even 
coaching several big corporations in 
shell molding techniques. 

Here's why this situation is so im 
portant to British industries. Polygram 
already has a patent on its own shell 
molding resin. If they get a grant 
covering the process too, everybody 
else’s resin won't stand a competitive 
chance. Polygram will be able to tie 
up shell molding completely. 

Without this patent, Polygram 
stands a good chance of losing their 
MacMillan Foundries, 
formerly a licensee, put it this way 

Their management claims they were 
hoodwinked into a license. They were 
led to believe that shell molding resins 
would be unavailable unless they had 
a Polygram license. Then they found 
that Polygram bought its resin from 
Imperial Chemical Industries, milled 
it, packaged it in cans, added two 
shillings to the price, and sold it to 
their MacMillan felt that 
the cartel didn’t add anything to the 
plastic so they dropped their license 
and are buying direct from ICI 

U. S. Authorities are watching de 
velopments in Britain closel. They 
fear that a British patent to Polygram 
might exert pressure on the U. S. for 
reciprocity. 

Product learned 
that Croning has abandoned any hope 
of getting U. S. patents in his own 
name 


and 


30 licensees, 


licensees. 


Engineering has 


But if Polygram, who has a 
U. S. application for the process pend- 
ing, receives a patent, the cartel would 
have a claim on American royalties. 
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POURING ZIRCONIUM SPONGE into tank containing zircon- 
ium tetraiodine as first step in electro-chemical process which 
deposits 99.9 percent pure metal on zirconium “hairpin” fila- 
ments suspended from underside of tank cover. 


ZIRCONIUM SHORTAGE EASES 


ZIRCONIUM is now being hailed as 
rating second in importance only to 
uranium in the building of nuclear 
power plants. But when Westinghouse 
was given the job of designing and 
building the Navy's first atomic sub- 
marine, U. S. S. Nautilus, the coun- 
try’s total production was just about 
200 Ibs a month. Today, industry is 
forming, rolling and machining ingots 
measuring up to a foot in diameter 
and weighing over 500 Ibs. 

Demand for zirconium can be ex- 
plained this way: structural materials 
used in building nuclear reactors are 
limited by the necessity for picking one 
which does not readily absorb neutrons. 
If too many neutrons are absorbed, 
a nuclear reaction can be prevented. 
Also, operating atomic power systems 
at high temperatures poses tough prob- 
lems. Most metals lose their corro- 
sion resistance at those levels. 

Faced with these facts, Westing 
house got the green light from AEC to 
go into the zirconium refining busi 
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ness. Starting with lab work on two 
pound pieces in 1949, in just four- 
teen weeks a plant was set-up, staffed, 
and production reached the rate of 
several thousand pounds per month. 
Along with increased production came 
pure metal, 99.9 percent pure. This 
feature insured the ductility necessary 
to work the zirconium, and gave it top 
corrosion resistance properties. 
Getting into mass production wasn’t 
easy. While several refining methods 
were known, they were costly and not 
large output operations. Westinghous¢ 
scientists came up with a process that 
was based on depositing pure zi-- 
conium from sponge material on wir« 
filaments made from the metal itself 
One of the biggest problems encoun 
tered was to find a positive, air-tight 
seal for large metal caps and valves 
that operated at high temperature and 
had to be removed frequently. No or- 
dinary gasket material would do 
What engineers finally selected was 
strands of pure gold. Cheap at $35 an 


INSPECTING FOUR-FOOT LONG “CRYSTAL BARS” of pure 
zirconium before they are chopped up and melted into ingots. 
Further processing includes rolling the ingots into slabs and 
forming into shapes desired by conventional processes. 





ounce because the wire could be used 
over and over again, pure gold made 
a perfect seal and stood up well under 
the heat and corrosive conditions. 

Stimulated by AEC’s continuing de- 
mands for more zirconium, Westing- 
house’s two year old processing tech- 
nique has already been essentially 
shelved. New methods have been de- 
veloped to refine the zirconium sponge 
without resorting to the mid-point pro- 
duction of crystal bars. And to back up 
their demand for more of this metal, 
AEC recently gave a five year order to 
Carborundum Metal for increased ton- 
nages of zirconium sponge. Price is 
somewhere around $15 a pound. 

Despite all of the extensive research 
and develop:nent work on zirconium 
alloy systems, no extensive application 
of zirconium alloys have been made to 
date. Westinghouse points out that 
there is little doubt that the need for 
such alloys will continue to grow. At 
the present time, total alloy content is 
held to maximum of 2 percent. 
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DATA FOR 
INDUSTRY 





BATTELLE INSTITUTE is establishing a 
technological information service to 
assist science and industry in the costly 
and burdensome job of tapping es 
tablished published knowledge. 

The Columbus, Ohio, research cen- 
ter feels that such a service will save 
time and money by eliminating much 
duplication of research effort. They 
point out that the current annual cost 
for literature searching is around 500 
million dollars, as much as 25 percent 
of the total outlay for research it- 
self. 

Interest on the part of industry and 
Battelle states, 
a healthy growth for the new service. 
With a potential of over 60 miliion 
pages of published technical material, 
all the latest developments for the sci- 


government indicates, 


entific processing of information will 
be put into play. 

What the institute plans to do is to 
work their service into a custom-made 
process. They will cater to individual 
needs by preparing bibliographies and 
coding and classifying specific techni- 
cal subjects. Data processing equip- 
ment will also be developed. 


AIRLINER 
RACE ON_ 





AND BRITISH FLAG AIR- 
LINES are waging a stiff competitive 
battle for tomorrow's passenger dol- 
lar. While most of the 


AMERICAN 


is cur- 
rently being fought on drawing boards, 
the issue seems to be shaping up as 
to what power plant holds the key to 
the fature—jet or compound engine. 
Americans favor a compound engine 
while the English have been putting 
all their efforts into jets. 

British designers are placing their 
faith in fast jet transports such as 
the Comet. The Mark I, a twin-en- 
gine plane operated by BOAC, was 
the first jet airliner to be placed in 
production. Already replacing it is the 
Mark II. Scheduled for completion in 
1954 is the Mark III. And now in 
the design stage is what British air- 
men hope will be the answer, a 500 
mph, 120 passenger jetliner for 1958 
trave.. 

American money is being poured 


war 


into 400 mph Super Constellations 


ind forthcoming DC-7s. Jet transports 
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aren't due until sometime in 1956. 
Even then, the feeling seems to be that 
the present turbo-compounded power 
plants and turbo-prop engines will still 
carry the competitive load 

Who's right? How can American 
airlines hope to compete with faster 
British jet planes for world-wide pas- 
senger traffic? Curtiss-Wright engi- 
neers say the reasoning lies in one di- 
rection—power plant economy. The 
more efficient American engines per 
mit a bigger payload over longer non 
stop distances. 

They point to these facts: A Super 
Constellation or DC-7 can fly eco 
nomically up to 4000 miles carrying 
over 2000 Ibs more payload than faster 
jet transports. On shorter flights such 
as 1000 miles, compound powered air 
liners use much less fuel enabling them 


“TORCH” ARC WELD 


A NEW STONE CUTTING PROCESS that 
does away with the usually required 
heavy construction equipment and sub 
stitutes in its place a self-energizing 
electrode and ordinary welding ma- 
chine was demonstrated recently by 
Eutectic Welding Corp. 

Operated like a common welding 
rod, this new development requires no 
ground, and operates in mid-air as well 
as upon Specially formulated 
coating on the Dyna Trode rod ionizes 


stone. 


to carry about 38 more 


Even though the Comet I set a new 


passenge rs 


speed record to Johannesburg, South 
Africa, American planes could have 
sliced the time by 2 hours. The Comet 
had to make five stops in the 6724 mile 
trip, a Super Constellation would only 
have to stop twice. In addition, Curtiss 
engineers claim that the initial cost for 
building a compound powered plant is 
less than for a jet. Also, compound 
equipped planes can still use conven 
tional runways 

There seems to be general agree 
ment that there will be jet transports, 
particularly for types of service wher 
speed is of paramount importance. Use 
of jet power for profitable air trans 
portation is certain for the future, but 
is a long way from being “just around 
the corner’. 





with the heat of the arc stream pro- 
ducing the thermo-chemical interaction 
to pierce and melt the refractory ma 
terials. 

Eutectic claims that this system will 
permit substantial savings in labor and 
equipment. An ordinary 200 amp d-« 
welder will operate both the new arc 
rod and a metal cutting rod. After 
cutting stone, one rod is exchanged for 


the other and metal can be cut. Only 


adjustment is to reset amperage 


DYNARC FLAME BURNING is mid-air. New stone cutting process of Eutectic Weld- 
ing is said to hit temperatures up to 8,000 F. Special electrode used will penetrate 
1 to 3 in. per minute, depending on refractory material. 
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SCALE MODEL LAYOUT of General Flectric’s new power transformer plant. Rome, N. Y., plant will mark first time transformers 
will be entirely assembled by production line methods. All processes were studied with scale models before building was started. 


FORMING 8/MM MORTAR CASINGS for Korean duty by hot 
cupping operations in Rheem Mfg. Co’s Ordnance Division, San 
Francisco, Calif. Use of C-—-Mo—W tool steel increased service 
life of extruding punch and finish insert die by almost 6 times. 
Punch is used on 1600 ton capacity press turning out over 500 
cups per hour. 
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INSPECTING 4.2 IN MORTAR SHELLS made with clock-like 
precision at Lehigh Foundries, Easton, Pa. Future Korean Red 
“equalizers”, shells are critically watched for close tolerances in 
dia, ogive, length and weight. Steel used is high carbon, low 
manganese for cold drawn accuracy. Shells are thoroughly 
cleaned, bonderized and painted to prevent corrosion. 
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WORLD'S LARGEST STEAM CONDENSING UNIT being constructed in Worthington Corp.’s, Harrison, N. J., Works. Con- 
taining over 125,000 sq ft of surface, it is slated for use with 180,000 Kw turbo-generator at Con Edison’s East River Station 


STEEL OLITE, new powdered iron devel- END-WELDED THREADED STUDS on rasp bar at International Harvester’s Moline, 
opment of Chrysler Corp's. Amplex Div., _ Ill., plant. Use of the Nelson stud welding unit stepped-up production from 100 to 
being twisted to check tensile strength. 400 bars per man per day. Entire cycle of loading studs, positioning work, and welding 
Product's main features are ability to bend takes only 40 sec. This method enables removal and replacement of the bars in field 
and twist without cracking, to withstand 


materially reducing maintenance costs because weight distribution and tooth pitch 
70,000 psi without breaking. variations are no longer a problem. 


Product Engineering — May, 1953 











As a flexible seal 

for limit switches exposed to weathering 
and temperatures below — 100 'F, 
Silastic works 


Actuating arm 

of switch held in 
depressed position and 
exposed to —100°F 


where other materials fail. for several hours. 


Reliability is imperative 





in hermetically sealed limit switches 
used to control such aircraft parts as 


landing gear, bomb bay doors, 

Actuating arm 

of switch released 

from depressed position 
responds instantly, 
demonstrating the flexibility 
of the Silastic seal. 


turrets and flaps. 

Evaluation tests conducted by 
Electro-Snap engineers showed that 
Silastic was the only material 
flexible enough at extremely low 
temperatures to serve as a 
diaphragm-type wobbling seal. 


=: Photos courtesy Electro-Snap 
Switch and Manufacturing 
- Company, Chicago, Illinois. 


nae 


the Dow Corning silicone rubber 


Faultless performance for over a million 

test cycles plus qualification under 
government specifications prove the excellence 
of the design and the superiority of Silastic. 


for superior performance 


specify 


Silastic stocks designed for extreme temperature applica- 
tions are the only materials that will retain rubbery prop- 
erties after continuous long term exposure to temperatures 
from —80 to 300-350°F or after repeated short term exposure 
to temperatures from —130° to 500°F. 

As a standard for low temper- 
ature performance, we call your 
attention to our data’ on modu- 
lus ratios, or relative stiffening, 
as measured by the Gehman test 
method. According to these data 
(see Figure) the modulus for 
Extreme Temperature Silastic 
shows no appreciable change 
above temperatures in the range 


-112 to —130°F. Rapid 


change in the modulus for natural rubber and for most 
silicone rubber stocks takes place between —40 and —70°F, 


All types of Silastic show excellent resistance to oxidation, 
weathering and to a variety of hot oils and chemicals. Silastic 
stocks for electrical applications are unique even among sili- 
cone rubbers for low water absorption and excellent dielec- 
tric properties combined with good physical strength. 





Data and actual performance prove that you can count on 
Silastic to retain both its physical and dielectric properties 
after long exposure to outdoor weathering or to tempera- 
tures far above and below the limits of natural or synthetic 
organic rubbers. 





“130 -100 -70 -40 -10 + 


: ‘ *Polmanteer et al, Ind. and Eng. Chem. Vol. 44, Page 1576, July 1952. 
TEMPERATURE “F of 


*T.M. Reg. U.S. Pat. Of. 


Mail coupon today for data on the properties, performance 
and applications of Silastic. 
Dow Corning Corporation, Dept. R-5, Midland, Mich. 


Please send me: 


Atlanta 
Chicago 
Cleveland 
Dallas 


CD Silastic Facts 10a, properties and applications of Silastic stocks and pastes. 
C) List of Silastic Fabricators. 


New York 

Los Angeles 
Washington, D. C. 
(Silver Springs, Md.) 


in Canada: Fiberglos Canada Lid., Toronto + im England: Midlend Silicones Lid., London City 


DOW CORNING 
CORPORATION 


Midiend. Michigen 


0) “What's A Silicone?", your new 32-page booklet on silicone products and 
applications. 


Nome. Title. 





Company 





Address. 
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Product Engineering 


Reference Book Sheet 


Nomographs for Designing Electromagnets 


Although intended primarily for d-c plunger type magnets, these graphs can also 
be adapted for use with a-c plunger magnets, horseshoe and permanent types. 


KEITH W. HENDERSON 


Research Analyst, Douglas Aircraft Company 


Design of plunger-type d-c electromagnets can be sim- 
plified by use of the nomographs in Figs. 1 and 2. In 
practice, this design is usually begun by specifying a re- 
quired pull and armature stroke, plus any existing limits 
as to size and weight. From these data, the graphs will 
yield the total flux required in the magnetic circuit, which 
cetermines the minimum volume of iron and the number 
of coil turns. A typical procedure is to get a satisfactory 
air gap using Fig. 1, and then design a magnetic circuit 
around this gap with the help of Fig. 2. The equations 
involved in each case are given on the respective charts 
The symbols are defined as follows: 

= force (pull), lb 

air gap length, in. 

dia of pole piece and armature, in. 
magnetomotive force across air gap, amp-turns 
total flux in kilomaxwells (kmx) 


F 
g 
d; 


flux density in pole piece and armature, kmx/in* 


M, 

> 

B, useful flux density in air gap, kmx/in* 

B; 

\ = leakage coefficient, defined as the ratio B;/B, 


EXAMPLE: 

A short stroke magnet is required to pull 2 Ib at 0.1 
inches. A pole piece and armature diameter, d;, of 0.5 in. 
is chosen arbitrarily as a trial size. In Fig. 1 the intersection 
of Line I with the B, scale shows that the air gap flux 
density must be approximately 28 kmx/in?. Drawing 
Line II through the same value of B, indicates that the air 
gap magnetomotive force, M,, will have to be about 850 
amp-turns. To this number must be added the magneto- 
motive force for the iron. In a well-designed magnet the 
air gap magnetomotive force would be about 80 percent 
of the total. Therefore, approximately 1,100 amp-turns 
will be required. 

Before using Fig. 2, the leakage coefficient must be 
estimated. Tentative over-all dimensions can be assumed 
and the leakage coefficient can be calculated by methods 
outlined in Ref. 1, pp 139 to 142. Alternatively, a simpler 
but less reliable rule-of-thumb estimate may be made as 
described in Ref. 2, pp 69 and 75. For the present example, 
the leakage coefficient is estimated to be 2.5. Then Line 
III in Fig. 2 reveals that the flux density in the iron must 
be roughly 70 kmx/in?, which precludes the use of any 
magnetic material of lower intrinsic saturation. 

Finally, according to Line IV, for a 0.5 in. dia pole piece 
the total flux in the magnetic circuit will be 14 kmx. This 
value will be used in designing the iron portion of the 
magnetic path. 

To change the range of these charts, pairs of scales can 
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by 


be simultaneously expanded or compressed numerically 
multiplying each one by a suitable scale factor, which can 
be found from an inspection of the equations. In Fig. 1, 
if the ¢ scale is multiplied by &, the M, scale must also be 
multiplied by &, as indicated by Eq (1) of Fig. 1. If the 
d, scale is multiplied by some other factor, x, the F scale 
must be multiplied by x*, as dictated by Eq (2). 

These changes were made without altering the B, scale 
However, if the g scale is multiplied by 4, the B, and M, 
scales can be multiplied respectively by different factors 
m and n such that n/m — &, provided the d, and F scales 
are also multiplied respectively by factors p and g such 
that ¢/p? = m*. 

As noted previously, the charts and equations given here 
apply principally to plunger type d-c magnets. The arma 
ture and pole piece may be either flatfaced or conical, the 
differences in behavior being accounted for by the leakage 
coefhcient, which will depend to some extent upon the 
cone angle. They apply equally well to bi-polar (horse 
shoe) magnets if the F scale is multiplied by 2 and if the 
leakage coefficient is estimated accordingly. They also 
cover the tractive or lifting type if the force between the 
load (armature) and pole piece and that between the load 
(armature) and outer shell are considered separately, to 
be added together, and if the leakage coefficient is esti 
mated reasonably well. 

However, in a solenoid type magnet with a tapered 
armature and no pole piece, the angle and length of taper 
present two additional parameters which must be accounted 
for. The force formula becomes somewhat more compli 
cated and the nomographs presented herein are inadequate. 

The charts can also be used for a-c plunger type magnets, 
if it is understood that F is the average force per cycle of 
flux and that ¢, B,, and B, are rms values of flux and flux 
density. Since a-c magnets are usually laminated and of 
rectangular cross section, d, is an equivalent diameter which 
gives the same plunger cross-sectional area, at the same 
time taking into account the stacking factor. 

For permanent magnets, say of the horseshoe or tractive 
types, it is only necessary to realize that M, is now solely 
dependent upon the magnetic material and the geometry 
of the magnet itself. (continued on page 231) 
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@ Many of America’s leading manufacturers, 
producing a wide variety of products, are 
benefiting from Auto-Lite die cast research, 
experience and advancement. Such devel- 
opments as high pressure casting, special 
alloying practices and improved quality 
through the ‘controlled metals process” 
make Auto-Lite the logical scurce of supply 
for precision die castings. Address 
inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 
Die Casting Division 
Woodstock, Illinois 
Lockland Division, Cincinnati 15, Ohio 
600 So. Michigan Ave. 723 New Center Bidg. 


Chicago 5, Illinois Detroit 2, Michigan 
Tune in “Suspense!”’....CBS Radice Monday....CBS Television Tues. 


DIE CASTINGS @ WIRE & CABLE e 
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Nomographs for Designing Electromagnets (continued) 


Fig. |—— Nomograph to solve equations: 


By 9 x 10° 


(1) 
3.192 





force, Mg —ampere-turns 


mognetomotive 











(continued on page 233) 
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FIRST DRAW 


Special 
‘inc-Coated Steel 


SECOND DRAW 


THIRD DRAW 


FINAL DRAW 


Takes Deep Draws 


This series of draws is typical of what you can do with 
Armco ZINCGRIP—a special zinc-coated steel, There's not 
a flake, not a break in the zinc coating. It stretches and 
flows with the base metal to provide continuous rust pro- 
tection after drawing. This is because the specially applied 
coating takes as severe a draw as the steel base, 


It stays rust-free longer 


The special hot-dip coating on Armco ZiINCGRIP gives pro- 
tection against yellow rusting in atmospheric service longer 
than equal weight coatings on regular galvanized sheets. 
Many actual field tests have proved this. 


A paint-holding sheet 


The same deep-drawing zinc-cocited sheet supplied with 
a mill-applied Bonderized finish is known as Armco 


ARMCO STEEL CORPORATION 


2853 Curtis Street, Middletown, Ohio 


ZiINCGRIP PAINTGRIP. It has all the deep-drawing and form- 
ing qualities of ZiINCGRIP—plus a finish that takes paint 
immediately and preserves it longer. 


let ZINCGRIP save you money 


If you have hesitated to use pre-coated steel because your 
product requires severe forming or drawing, find out more 
about Armco ZINCGRIP and ZINCGRIP PAINTGRIP. Both prod- 
ucts are supplied in cut lengths or coils, in 11 through 28 
gage and up to 54 inches wide depending on gage. Sup- 
plied in regular commercial weight coating or up to 2.00 
oz. per square foot. 
* - +. 

Write for our booklet, ‘Armco ZiIncGRIP and ZINCGRIP 
PAINTGRIP'’ for complete information. 


=e, 


pRMCO 
V/, 


Export: The Armco International Corporation 
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Nomographs for Designing Electromagnets (continued) 


Fig. 2-—- Nomograph to solve equations: 


TTBidie 


7 (3) 


Leakage coefficient, 





dj, “a 
— kilomoxwells 


¢ 


diameter, 
fiux 


Pole 
Total 





1 





4 
rT 
oO ° 
@ » 


Useful flux density, Bo — kmx 
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NEW COMPONENT 





THIS TYPICAL FOUR CHANNEL SYSTEM, converts four analog measurements to 
numerical form, automatically punching the values in standard cards and typing them 
in tabular form. On the desk is a remote control panel (larger unit) for the system 
and a plotting unit remote-control, panel (smaller unit). 


Analog-to-Digital Converter 
Simplifies Data Reduction 


In the dynamic testing of structures 
and devices, the data gathered on the 
tests is usually in the form of an ana- 
log plot. To reduce this test data to 
usable form for computation requires 
the picking out and measuring of in- 
dividual points from this plot. Now, 
a new analog-to digital converter 
called the SADIC does away with the 
analog plot and directly converts the 
test measurements from standard pres- 
sure pickups, ney ey and 
strain gages to numerical values. These 
values are automatically typed or 
printed out on tapes, or they can be 
punched into standard cards for auto- 
matic processing, reducing the possi- 
bility of human error. Accuracy is 
said to be within one part in 1000. 

The operation of this converter is 
divided into three basic phases: bal- 
ance; damp; and hold. In the first 
condition, it balances continuously 
against an incoming analog signal. In 
the second, damping serves to remove 
small a-c components in the signal. 


In the third, the holding condition 
which is selected by the operator after 
the panel indicates that balance has 
been attained, all stepping switches 
are locked to retain the digital value 
of that instant. These retained digital 
contact closures may be used and at 
any time until the converter is rebal- 
anced against a new analog value. 
Balance and conversion to three 
place digits are accomplished by a 
decimally divided self-balancing po- 
tentiometer consisting of three in- 
dependent, ten-position stepping 
switches which vary a stable d-c refer- 
ence voltage in increments of 1/10 
(“hundreds”) 1/100 (“tens”), and 
1/1000 (“units”). These are servo- 
adjusted so that the potentiometer 
output voltage equals the analog input 
signal, thereby expressing the ratio of 
the analog input to the reference volt- 
age, in the form of a decimal of three 
digits (000 to 999) obtained from 
the potentiometer arms positions. 
The _servo-controlled stepping 


switches operate on the voltage differ- 
ence between the analog input and 
the potentiometer output. When this 
unbalance has been reduced to zero, 
switch movement automatically ceases. 
An automatic polarity reversing switch 
permits handling analog signals either 
positive or negative with respect to 
the relerence voltage, plus or minus 
being indicated on the panel and fed 
into the readout equipment. The full 
cycle of —_— requires less than 
one second. 

Operating in tandem with each of 
the potentiometer arms are ten-posi- 
tion switches which control a three- 
digit coded light display on the panel 
and give digital output in the form of 
contact-closures to operate electric 
typewriters, tape punches, or other 
readout equipment. 

The ranges of output voltage pro- 
duced by the variety of transducers 
and other analog devices vary con- 
siderably; therefore, a stabilized d-c 
amplifier is used whose gain can be 
reduced in accurate steps by an in- 
verse feedback attenuator control. Dig- 
ital conversion can thus always take 
place in the instrument’s optimum 
range. Improper gain adjustment 
causing signals larger than 999 to be 
impressed on the converter is indi- 
cated by the error signal, and an inter- 
lock prevents readout. 

The signals from some transducers 
contain known constant errors or fac- 
tors not desired in the final tabulated 
result. These are removed by a zero 
suppress citcuit which keeps out the 
unwanted signal. Small a-c compo- 
nents produced by vibration of certain 
types of transducers can be filtered out 
by a special damping circuit. 

The type 1-121 amplifier receives 
the quasi-static electrical signals from 
the transducers and raises their levels 
to the point where they can operate 
the SADIC. The amplifier can accept 
either positive or negative signals 
within the range of 1 to 64 millivolts 
with gain adjustable for full scale 
output to 10 volts for such input sig- 
nals. Source impedance from zero to 
500 ohms is acceptable. Attenuation 
(scale-factor adjustment) is made in 
nominal steps of 1, 2, 4, 8, 16, and 
32 plus a continuously adjustable ver- 
nier with a 1-to-2 range. 

Zero suppression is accomplished 
with nominal settings of 0, 4, 1, 2, 4, 
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MATERIALS - PARTS 





THE TYPE 33-102 SADIC receives an- 
alog signals and converts them to three 
digits from 000 to 999. A cooling fan is 
located in the bottom of each cabinet. 


and 8 (positive or negative) plus a 
continuously adjustable vernier with 
a range of zero to full scale as shown 
by the range-selector setting. This in- 
serts a maximum of 8 millivolts in 
series with the input signal for pur- 
poses of eliminating unwanted con- 
stants or providing a correction factor. 
Flexibility of the sadic systems per- 
mits any number of measurements to 
be simultaneously converted to digital 
form. Although each converter is used 
for only one phenomenon, systems of 
any number of channels may be as- 
sembled and expanded at any time. 
In this way, investigations of either 
simple or complex structures can be 
simplified. Standard, commercially 
available transducers and pickups are 
used as the original sensing elements 
for stress, strain, pressure, accelera- 
tion, temperature, and other phe- 
nomena. 
Consolidated Engineering Corp., 
300 N. Sierra Madre Villa, 
Pasadena 8, Calif. 


SPECIFIED BY PRODUCT ENGINEERS 













































































NetictiothoMoMolholh 
POO Ore Ter ey 

















os Noo MoMoiho\\elh Indicator Digital 
lh Ne a Nk et | light corr 
bank closures 








Reference 


voltage 
| 
Polarity 
reversal 



































Sign indication 




















EACH OF THE THREE STEPPING SWITCHES contains four 10-position decks, 
of which two are used for balance (except on the units switch), one for the light 
panel, and one to furnish digital contact closures for readout. The switch positions 
shown represent “915.” The digital information may be punched into tape or cards 


ee 


LIKE TELEPHONE SWITCHES but having features of high speed, and reversibility, 
these stepping switches have gold plated contacts, easy disassembly for cleaning, forty- 
step-per-second movement in either direction, long-life, and high-current contact 
closures to operate solenoid-actuated punches and other read-out equipment. 


CONTINUED ON PAGE 236 
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High Wattage Pressed Steel Rheostats 


Vitrohm 6, 8 and 13 in. pressed 
steel rheostats, suitable for 600 v maxi- 
mum service are used for field control 
of integral horsepower adjustable 
speed d-c and synchronous motors, 
and will give approximately straight 
line relation between field current and 
rheostat rotation. 

Maximum summation watt ratings 
are 330, 450, and 1,000 respectively 
for the 6, 8 and 13 in. dia models, 
and control steps per plate range from 
41 to 161. 

Designated the model 60 A rhco- 
stat, the design features include: (1) 
a balanced contact arm keyed directly 
to drive shaft to reduce creep from 
vibration or shock; (2) smooth con- 
trol and low operating torque by 
means of a self-lubricating bushing 
and graphitized movable contact shoe ; 
(3) solid rectangular stationary con- 
tacts to give more steps of control for 
a given plate diameter; (4) a reflexed 
collector ring for a self-cleaning sur- 
face; (5) vitrohm enamel which per- 
manently seals the resistance element, 
stationary contacts and collector ring 
in position, giving protection against 
mechanical shock and vibration. 

The rheostats are available with 
standard and multi-step types of con- 


tacts. Type S refers to the standard 
and, M to the multi-step. The type S 
rheostats are recommended for average 
applications, while the type M is used 
where close control is necessary. 

The vitrohm rheostats are also avail- 
able with five standard current tapers: 


1, 2, 2.6, 3.5, and 5 to 1. Special 
tapers of 15 to 1 or higher are also 
available. Standard rheostats have re- 
sistance values to 5,000 ohms maxi- 
mum per plate. 


Ward Leonard Electric Co., 
Mount Vernon, N. Y. 





Easily Accessible Magnetic Starting Units 


A new line of magnetic starters, 
contactors, and relays incorporates a 
5 unit construction said to be designed 
to install easier, work better, last 
longer. The 5 parts consist of 2 
contact blocks, a magnet coil, an arma- 
ture and a 3 coil or 2 coil overload 
relay mounted on a steel panel. Each 
part can be removed from the front 
without disturbing another part. 

The new line features a 3 coil, ad- 
justable overload relay permitting 4 
ratings from each heater coil by chang- 
ing its position. This adjustability 
gives protection. within 3 percent of 
full load motor rating. The 3 coil 
overload gives increased protection 
against single phasing where unbal- 
anced or unstable line conditions may 
occur. 

The double-break contacts, made of 
a special silver alloy, can be inspected 
by pulling off a snap-on cover, and 
the contacts removed without tools. 





Cutler-Hammer, Inc., 312 N. 12th St., Milwaukee 1, Wis. 





CONTINUED ON PAGE 236B 
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55 million cycles and this 4-way 
valve is still going strong! 





ao 


cgatscecl See 2S 
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FREE—Write for your personal copy of our new Handbook on “O” Rings. 


*recision Rubber Products 


CORPORATION & 


Dept. 3, Oakridge Drive, Dayton 7, 0. Canadian Plant at: Ste. Thérése de Blainville, Quebec 


Product Engineering — May, 1953 236A 





NE W 


COMPONENTS—MATERIALS 


AND PARTS 





Overload Relays With 
Built-In Time Delay 


An overload relay combining high speed operation under 
dangerous conditions with time delay for starting inrush 
can be furnished with time delay curves to match the 
characteristics of the protected equipment. Since it has a 
definite high speed response point at eight times rating, 
it can be used for protecting hermetically sealed motors, 
electronic circuits and control systems. 

The complete time element of the overload relay is the 
movable iron core, which is held within a hermetically 
sealed tube filled with a silicone fluid. The time delay 
characteristics are set during manufacture by the core design 
and the liquid selection. 

Operation: 

1. Instead-of a fixed solid core characteristic of conven- 
tional relays, the new type C overload relay has a her- 
metically sealed, non-magnetic, metal tube which extends 
through and beyond the solenoid coil. The tube is filled 
with a silicone liquid and holds a movable iron core 
Under normal load «onditions the core does not move. 

2. When an overload occurs, the movable core is drawn 
into the magnetic ficld, but the silicone slows down its 
travel. This gives the time delay to allow for the starting 
inrush or harmless, momentary overloads. As the core 
moves into the coil, it reduces the air gap, reducing the 
reluctance in the magnetic field. 

3. When the core touches the pole piece, the magnetic 
circuit’s complete, and the armature is actuated. On the 
overloads of greater magnitude, the magneto-motive force 
will be sufficient to actuate the armature before the core 
reaches the pole piece, giving inverse time delay char- 
acteristics. On short circuits, single-phasing conditions or 
extreme overloads, the movable core is not a factor, and 
armature actuation is instantaneous. 

Being inversely proportional to the magnitude of the 
overloads, delay is longer for small and short overloads. 
On short circuits, single-phasing of three-phase motors or 
overloads exceeding eight times the rating, actuation is fast. 

The relays are insulated for 440 V service with coil 
ratings from 1 to 100 amperes. Furnished in tamper-proof 
phenolic housings with an overall weight of only 6 ounces. 


Heinemann Electric Co., 308 Plum St., Trenton, N. J. 


USING NO THERMAL ELEMENTS, the relay is independent 
of ambient temperature. It actuates after the time delay at 125 
percent of rating, and instantaneously at eight times the rating. 








De curve—in white 
Ac curve-in EZ=3 
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EVERY MONTH 
PRODUCT ENGINEERING 


can stimulate your design ingenv- 
ity—moke your engineering job 
Infinitely easier, with dozens of 
features and articles on: 


GET THIS VALUABLE DESIGN 
HELP EVERY MONTH — ENTER 
YOUR PRODUCT ENGINEERING 
SUBSCRIPTION NOW. 


Note to Present Subscribers 


This is @ new subscription 
offer—not a renewal notice. 
You wil! receive all the bene- 
fits described here with your 
present subscription. Why not 
pass this on to someone else 
who can profitably use PROD- 
UCT ENGINEERING? 


fecial Opportunity for Non- Subscribers / 


Enter your own subscription to PRODUCT ENGINEERING now 
i and reserve a copy of this big valuable 1000-page design refer- 
me ence book for your personal use. 


.-.@ complete review of a year's \ - PRODUCT ENGINEER! 

design progress... from these The First Annual Handbook, published 

rich sources of design informa- last year, was received so enthusiasti- 
cally by subscribers, the publisher has 
arranged to produce a brand new edi- 
tion each year — to be included as an 
extra 1$th issue in the regular yearly 
service of PRODUCT ENGINEERING, 


This year’s Handbook, coming in No- 
vember, will be 250 pages larger—and 
jam-packed with the most important 
new ater dpadrprcany about: 
ent, Design, Analy 

ening and Join 


>» 


te ¢ neertr 
ents 


OO LEE ME EE ME AE AE La” 


---@ll carefully edited te give yoo « \ Make sure you get | your 
a wealth of accurate, easy-to-use design yer low-cost PRODUC ENGI 
~— engineering data. EERING subscription now. 


ee ee ee ee 


FILL OUT HANDY ORDER FORM AND MAIL TODAY 


NEW SUBSCRIPTION ORDER 


Please enter my subscription to PRODUCT ENGINEERING for: 
[] 3 years @ $10 []2 years @ $8 []1 year @ $5 


and be sure to send me my copies of the Annual Handbook of Product Design 
as they are published, for each year of service. 


[_] Payment Enclosed [_] Bill me later 


NAME 


Business 


ADDRESS ~ Some 
CITY 
a... 


PRODUCT MFG. 


Foreign rates—1 year only: Canada $6, Latin America—$15, Other Forsign—$25 


“a 


-_ a 7 7 sf 4 "4 
(jo mesewe Your Aandbook /jaw Wad “/hés (ara 





10 OK at what Enthusiastic Engineers say about PRODUCT ENGI- 
NEERING and the “Annual Handbook of Product Design” — 


“In making sure that the design features of Bliss presses will 
always assure round-the-clock service with minimum mainte- 
nance, we keep in constant touch with the new and useful ideas 
Product Engineering brings us every month.” 


—Chief Development Engr., E. W. Bliss Co. 


“I feel you are making a real contribution in this permanent 

record of the engineering sciences. It certainly would have been 

a good thing if this Handbook were started 10 years ago.” 
President, Greer Hydraulics 


“During the past year, I have taken the time to remove from 
every issue of Product Engineering those articles which were 
of most interest. So I want to take this opportunity to com- 
mend you on the idea of supplying annual Handbooks, The 
articles you have included are an excellent selection. Keep up 
the good work.” 

~—Chief Engineer, Air Associates, Inc. 


“We find Product Engineering gives us a direct pipe line to the 
design tables of industry. It is the most-thumbed and most fre- 
quently quoted single publication in our Engineering Library.” 

Director of Engineering, Stewart-Warner Corp. 


“First impression that this was another expensive annual pub- 
lisher’s promotion device was quickly dispelled by the interest 
in feature articles. It is outstandingly good and qualifies for a 


textbook ranking.” 
—President, Sweden Freezer Co. 


“I was thoroughly awed by the remarkable compilation of in- 
formation in the Handbook. Such an accomplishment merits a 
great deal of appreciation on the part of you readers and please 
accept my thanks for your excellent job. I have found each 
issue of Product Engineering up to the same high level as the 
Handbook.” 

—Partner, Steward-Davis, Inc. 


*“Many thanks and congratulations on a splendid job. The thing 
I like about the makeup of the book is that each article is com- 
pleted on consecutive pages, and all advertising matter is per- 
tinent to the section in which it appears.” 


—Engineer, Martin-Parry Corp. 


“T must tell you that I am more than pleased with your Annual 
Handbook. The material is well presented and most interesting 
to me. I know that I will be referring to it frequently in the 
coming year. I wish to thank you for adding such a valuable 
edition to the regular subscribers without an extra charge.” 


—Design Engineer, Philco Corp. 
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CAN YOU 





LIFT AN IDEA 
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FROM THIS? 


p 





@ Inside that jack, the lifting cylinder must withstand 
concentrated pressures. Outside, the housing gets rough service. 


What material would you use to do the job? 


Manufacturers of hydraulic jacks use Republic ELECTRUNITE 
Welded Steel Tubing . . . whether they make jacks that raise 
cars ... or houses. They find ELECTRUNITE has the high 
strength that stands up under this kind of pressure. Takes 
rough service in stride. 


Republic ELECTRUNITE is often cheaper. It’s uniformly con- 
centric, and that eliminates costly machining for close-toler- 
ance parts. Makes a strong jack handle, too. 


There may be a place for Republic ELECTRUNITE Welded 
Steel Tubing in something you plan to produce. Or in your 
present products. We'll be glad to help put ELECTRUNITE 
Tubing to work for you ... in the right places. Just write: 


STEEL AND TUBES CIVISION 
REPUBLIC STEEL CORPORATION 
222 EAST 131st STREET . CLEVELAND 8, OHIO 


ELECTRUNITE TUBING 


MADE BY THE PRODUCERS OF ELECTRUNITE...THE ORIGINAL ELECTRIC WELDED RPOILER TUBE 
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Midget Motors With Multi-Purpose Gear Trains 


Midget electric motors with multi-purpose gear trains 
are available in seven models semi-enclosed with bracket, 
one which is of the open type. Illustrated is the unit with 
shafts center, left and right, which produce 1-5-25 or 
1-16-60 rpm shaft speeds. 

These geared motors are designed for a variety of speeds 
and applications, and are engineered for long life under 
constant use. The motor itself is a shaded pole, induction 
type unit with self-aligning, oil retaining bearings. They 
operate on 110/120 volts a-c 50/60 cycles, and at low and 
medium speeds with high torque. Electric consumption 
is no more than 15 watts. 

The midget electric motors are equipped with tough 
fibre and metal gears, oversize brass pinions and heavy 
shafts. Plates are of heavy gauge steel for rigidity and 
strength. 

The gearing can be supplied with single or multiple 
shafts which permit use of any one or combination of a 
number of speeds from 1 = to 1150 rpm. Shaft diam- 
eter is ;% in., while the dimensions are 3} x 4§ x 34 
inches. 

Standard attachments for the motors are available, such 
as pistons, bushings, belt pulleys, adaptor plates and exten- 
sion shafts, and special attachments as well as gearing. 

The applications of these small motors include: Ani- 
mated displays; valve controls; electric control drives; sign 
flashers; remote control devices; amusement devices; coin 
operating machines; current interrupter; industrial mixers; 


toys; gluing machines; water circulators; and others. 

The basic motor is also available stripped, without gears 
or bracket with a shaft speed of 3000 rpm. Dimensions are 
24 x 34 x 2 inches. Shaft length § in., and dia. 4% inch. 
General Die and Stamping Co., 262 Mott St., New York 12, N. Y. 





Small, High Frequency Vibrator Power Supply 


The combined weight of the new supply and vibrator 
unit shown is 1 Ib., 14 oz., with the complete assembly 
measuring 2} in. wide, 34} in. high and 4} in. long. The 
height of the power supply alone is 23 inches. 

Output is 150 v, 100 ma, 15 watts d-c, with power levels 
up to about 20 watts available in this size (for continuous 
duty}, and output voltages up to 300 volts. 

Three standard models for use on 6, 12 or 24 volts d-c 
are available. The input voltages to deliver rated output 
are 6-0, 12-0 and 26.5 volts with a source impedance of 
approximately 0.04 ohms per each 6 volts. Input voltages, 
on special units, may be as low as 4 volts, and up to 110 
volts. The supply will function over +20 percent of 
nominal input voltage, and the output will vary accord- 
ingly. Operation from battery eliminators or with series 
resistors is not recommended. 

The output ripple is reduced to a maximum of 3 volts 
peak to peak. The remaining ripple is mostly harmonics 
of 450 cycles, contains a small 450 cycle component and 
also a small low frequency component. Radio noise filtering 
is built in, both input and output, and is most effective 
between 500kc and 20mc. 

The internal temperature rise of the transformer is 
approximately 38C, permitting a safe maximum of 65C 
external ambient before damage to the insulation for short 
periods of 3 to 4 hours, and non-operating temperatures 
may be as high as 105C. The d-c to d-c efficiency varies 


from 68 to 75 percent, with the higher input voltages 
having the higher efficiencies. 
Air Pax Products Co., Middle River, Baltimore 20, Md. 


CONTINUED ON PAGE 242 
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Would a Welded Component 
solve your design problem? 


In the development of jet aircraft engines, American 
Welding products have played a vital part. Today every 
major U. S. jet engine manufacturer is a user of American 
Welding rings, bands, or components. 


We do not know what jets, guided missiles or rockets 
you are working on, but we feel sure that our 34 years 
of welding experience can be helpful in getting your 
designs “off the blueprint — into the blue”. 





In addition, we can provide designing, engineering, 
metallurgical and machining facilities. If your require- 
ments involve either fusion or resistance welding of 
ferrous or non-ferrous metals, we will be glad to have 
our Product Development Department look into your 
problem. 


THE AMERICAN WELDING & MANUFACTURING CO. 
140 DIETZ ROAD . WARREN, OHIO 
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Tapered Bushing Fits Different Sized Shafts 
Designed principally tor use with sprockcts, a new inter- 
changeable split tapered bushing makes it possible to use 
the same size sprockets made by this company on shafts 
from 4 in. to 24 in. in diameter in steps of yg of an inch. 
Therefore, it is not necessary to rebore stock sprockets. 
Called the Shold-a-Grip bushing, it is drawn into the 
tapered hole in the sprocket by tightening cap screws. 
As both the I.D. and the O.D. of the bushing and the 
bore of the sprocket are ground, the bushing grips both 
the sprocket and the shaft with a press fit, even on shafts 
which are undersized as much as 0.005 inch 
The mating sprockets have a shoulder on the hub, allow- 
ing room between the teeth and the shoulder for chain 
clearance. Because the bushing is screwed to the shoulder, 
and because the diameter of the shoulder is not limited 
by chain clearance, the sprocket can be manufactured with 
a maximum size bore and minimum number of teeth. 
The sprockets are available from stock in sizes from } in. 
pitch up to and including 1} in. pitch. Both bushing and 


sprocket are of machine steel and can be case hardened. Boston Gear Works, 14 Hayward Street, Quincy 71, Mass. 





Self-Aligning Ball Bearing Cuts Weight and Space 


Designated as the KP-BS series, this self-aligning ball 
bearing was designed to accommodate structural deflections, 
manufacturing errors, differential expansion and contrac- 
tion, common to ali modern, high speed aircraft. 

A mated self-aligning outer ring on the bearing elimi- 
nates the necessity for extra parts, previously required to 
get the necessary alignment of the bearing in its housing. 
The result is said to be that design, manufacture, and 
— are simplified, and reductions in costs, weight 
and space are gained. 

This bearing has the same capacity as the rigid KP-B 
type, also made by this company, and the close fit between 
the bearing and the self-aligning ring gives rigidity 
throughout the “push-pull” system, preveniing flutter. 


The Fafnir Bearing Co., New Britain, Conn. 





Program Controller Has Motor-Driven Index 


Adapted for cascade control systems 
and program control, a new controller 
consists of a standard thermometer 
controller plus an index-setting mech- 
anism that includes a reversible motor, 
a gear train, and two cam-actuated 
precision switches. The instrument 
also has a motor-driven index. 

The new device, although not listed 
as a program controller, is flexible for 
program control when equipped with 
proper externally connected accesso- 
It can be used for a cascade con- 
trol system when the primary instru- 
ment is equipped with electrical con- 


ries. 


tacts, making it applicable for remotely 
positioning a set point where air for 
pneumatic control is not always avail- 
able. When its three color-coded in- 
dexes function to give control action, 
the green motor-driven index travels 
at a rate dependent upon the speed of 
the reversible motor; the red and pur- 
ple indexes are limiting indexes, set 
manually to stop the motion of the 
driven index at predetermined points. 
Two external two-position knobs, lo 
cated on the front of the instrument 
case, are used for setting the indexes 
An additional button permits resetting 


of the driven index to its starting posi- 
tion at any time during a program. 
This type of controller is said to be 
useful where programs must be varied 
from batch to batch, such as in the tex- 
tile industry, where a variety of dyeing 
and finishing techniques and schedules 
are subject to frequent changes. With 
the motor-driven index, a program 
can be established in a few seconds 
by adjusting the index setting knobs. 


Minneapolis-Honeywell Regulator Co., 
Indusrtial Div., Wayne & Windrim Aves., 
Philadelphia 44, Pa. 
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BAC EN TS BROS 


WHEN GRANT BECAME PRESIDENT @ re 43, ‘s 
% Ne ¥ , 


WHE 


Pm, Or Cr~ 
WAS MAKING INDIVIDUALIZED 
7 EQUIPMENT PARTS 


When Ulysses $. Grant was guiding the performance of our beloved 
country in war and peace, KOVEN Individualized Equipment Parts, too, 
were giving an all-star performance. For over 70 years, they have been 
built to serve the exact needs of manufacturers. Today, as then, we 
combine the newest techniques with the most modern facilities to produce 
parts usually more efficiently and economically than those made in 

your own plant. Call or write for a consultation. No obligation. 


Our complete modern facilities include: Machine, welding, plate and 
sheet metal, galvanizing and painting shops. X-ray equipment insures 
quality control in every KOVEN Individualized Equipment Part. 


L. O. KOVEN & BRO., INC. 154 Ogden Ave., Jersey City 7, NJ. 
Dover, N. J. 


KOVEN FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 


Product Engineering — May, 1953 





NEW 


COMPONENTS—-MATERIALS AN 


PARTS 





Reduced Size, 


Compactness is said to be the main 
feature of the new model 3405 single 
stage, double suction centrifugal 
pumps. Bearing spans have been kept 
to the shortest practical distance, re- 
sulting in dot” yowesond in length of 
as much as 50 percent in some models. 
Standard features on all the 3405 
—_ include: renewable stuffing box 

ushings, sealed bearing housings, 

cowl-type glands suitable for use with 
quenching liquids, stainless steel im- 
peller keys, Teflon water seal rings, 
die-formed stuffing box packing, and 
corrosion-resistance gland bolts. 

The pump casings are horizontally 
split, and removal of the upper half 
permits inspection, maintenance, and 
removal of the entire rotating element 
without disturbing the suction and 
discharge piping, or pump and driver 
alignment. 

In the 3405 line there are three dif- 
ferent assemblies of shafts and rotat- 
ing parts, but the interchangeability of 
parts in each assembly results in 19 
different pump sizes in the three 
groups. In addition, a locking design 
of shaft sleeves makes it possible to 
change the direction of impeller rota- 
tion in the field without additional 
parts. This is said to give a total of 
38 different pump combinations in 
the new series. 

The pump can be supplied with 
electric motor, belt, or steam turbine 
drives. The impeller, of the double- 
suction type, is cast in one piece of 
iron or bronze, depending on require- 
ments. All exterior surfaces are ma- 
chined, while all interior surfaces of 
waterways are hand finished. 

Packed type stuffing boxes are stand- 
ard, but mechanical seals of either 
single or double types can be fur- 
nished. Changes from the conven- 
tional stuffing box to the mechanical 
seal, and vice versa, can be made in 
the field. 

All mounting dimensions of all 
pumps within each group are identical, 


Bhs. 


and motor drive bedplates are stand- 
ardized. Bearing housings are com- 
pletely sealed to keep out moisture 
and dirt, and water-cooled bearings 
can be supplied where required. 

The new 3405 pumps have capaci- 
ties ranging from 200 gpm to 6,400 
gpm, with heads up to 260 feet. The 


High Capacity Pump 


pump with the casing removed, shown 
in the illustration, has a capacity of 
550 gpm at a 61 ft. head. The bed- 
plate for this pump is 54 in. long and 
23 in. wide. Height is 264 inches. 


Goulds Pumps, Inc., 
75 Fall St., Seneca Falls, N. Y. 





F-88, a new, quick setting thermo- 
plastic cement Tor general industrial 
use requires no air for setting, and 
sets completely hard, ready for finish- 
ing in less time than is required by 
other materials. It will also set under 
water, and is permanent, even in hy- 


drochloric acid. F-88 permits joining 
of metals, wood, plaster, porcelain, 
stone, concrete and glass, and is adapt- 
able for such applications as gluing, 
bonding, filling and sealing. It will 
not shrink, expand, crack or change 
shape. By the choice of available 


liquids, it is possible to bond materials 
in five minutes. For longer setting 
times, special liquids are furnished. 
F-88 is available in a complete range 
of colors. American Consolidated Den- 
tal Products Co., Industrial Div., 
P. O. Box 2015, Philadelphia 3, Pa. 
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Miake your tests TODAY 
on the insulation of TOMORROW 


Here’s a Class “H” insulating material that you'll certainly want to 
include in your plans for the future! 
Irvington Teflon-Coated Fiberglas is completely inert to just about 
every chemical and solvent. It’s an excellent insulation for motors 
and generators operating in severely corrosive atmospheres. 
It has excellent electrical properties, good arc-resistance. Does not 
deteriorate with time—retains its toughness over a wide temperature 
range—is not affected by outdoor weathering. 


leek te 
HAS MANY NON-ELECTRICAL USES TOO IRVINGTON 


In addition to its application as a Class “H” insulation with excep- for Insulation Leodership 
tional heat resistance, Irvington Teflon-Coated Fiberglas has many INSULATING VARNISHES 
other fields of usefulness. Because of its extreme inertness, it is formed VARMISHED CAMBRIC 
into gaskets for the chemical industry. Since nothing adheres to it pon oo 
with any appreciable strength, it is used on heat-sealing machinery, INSULATING TUBING 
conveyors and rolls handling sticky materials—wherever a non- CLASS “WH” INSULATION 
sticky surface is needed. 
See for yourself what this amazing new material can do—so that you 
will be ready to include it in your plans for the future! 


*TM Reg. U. S. Pat. Off. by E. 1. du Pont de Nemours & Co. [inc.) **TM Reg. U. S. Pat. Off. by Owens-Corning Fibergles Corp. 





Irvington Varnish & Insulator Co. 
Send this convenient coupon now 10 Argyle Terrace, Irvington 11, N. J. 


i | » Gentlemen: 

rong pia Please send me your technical data sheet on Irving- 
ton Teflon-Coated Fiberglas. 

VARNISH & INSULATOR COMPANY so re) SIE SL ee 


Irvington 11, New Jersey 
Plants: Irvington, N. J.; El Monie, Calif.; Hamilton, Ontario, Canada 
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Light-Weight, Portable Recorder Amplifier 


The new model R3 recorder am- 
plifier shown is a light-weight, port- 
able unit designed especially to plot 
the solutions to small problems where 
use of a large recorder would be im- 
practical. The unit works with stand- 
ard direct-inking or hot-wire recording 
galvanometers with its accuracy lim- 
ited only by the nonlinearities of the 
galvanometers. Typical units are guar- 
anteed to be accurate within two to 
five percent. 

The R3 records two channels of in- 
formation within a frequency range 
essentially flat from direct current to 
100 cycles. The amplifier unit sup- 
plies its own power and has its own 
voltage regulator. Amplifier channels 
have an input impedance of 2.5 meg- 
ohms on the 0.01 to 0.1 volt-per- 
millimeter range and greater than ten 
megohms on all other ranges. 

Limiting circuits in the amplifier 

rotect galvanometer movements and 
om pens in their pivots when an 


overload is applied. The balance po- 
tentiometer may be used to electrically 
adjust the pen on the recorder chart 
and to balance out any input direct 
current signal for greater amplification 
of the alternating current component 


Power requirements are 105 to 125 
volts, 60 cycle, single phase, and about 
150 watts. It can also be used with 
other electronic equipment. 


Goodyear Aircraft Corp., Akron 16, Ohio 





New Series Single Pole Toggle Switches 


‘Two new series of toggle switches 


that conform to AN (Army-Navy 
Aeronautical) and JAN (joint Army- 
Navy) specifications have riveted solid 
silver contacts to prevent loosening 
and give maximum conductivity and 
heat dissipation, and a copper moving 
contact carrier for maximum conduc- 
tivity and minimum temperature rise. 
Momentary versions are built without 
return springs, eliminating a source of 
early failure. 

One of the series, 11TS, consists of 
nine single-pole toggle switches with 
either maintained or momentary con- 
tact position variations. They are bush- 
ing-mounted and a packet of fittings 
for mounting is included with each 
switch. This series has a sealed toggle 
lever to prevent foreign matter from 
entering the switch case through the 
toggle bushing. Either screw or solder 
type terminals may be supplied in all 
but one of the nine small switches that 
are available. 

AN and JAN ratings for the 11TS 
series are: on the maintained contact 
versions, 20 amp resistive load at 30 v 
d-c, 15 amp resistive load at 125 v 
a-c, and on the momentary contact 


version, 15 amp resistive load at 30 
v d-c, and 125 v a-c. 

The other series, 31TS, includes 
eight three-hold mounting type sin- 
gle-pole toggle switches with either 
maintained or momentary contact po- 
sition. 

Although the placement and diam- 
eters of the mounting holes conform 
to AN specifications, the switch body 
is smaller and lighter in weight than 





the maximum specified. They are 
sealed at the ball of the bat handle. 

AN and JAN ratings for this series 
are: on the maintained contact ver- 
sions, 40 amp resistive load at 30 v 
d-c, 20 amp resistive load at 115 v a-c; 
on the momentary contact versions, 30 
amp resistive load at 30 v d-c, 20 amp 
resistive load at 115 v a-c. 


Micro Switch, Freeport, Ul. 
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STANDARD 


For quick make and break 
Apeciy STEVENS TYPE M THERMOSTATS 


© APPLIANCES 

° AIR CONTROL EQUIPMENT 
e ELECTRONIC DEVICES 

e AVIONIC EQUIPMENT 

® THERMAL TIMERS 

© INSTRUMENTS 








@ Stevens Type M* thermostats 
are engineered for compactness . . . lightness 
... Close temperature control. Featuring quick 
make and break, fast snap of bimetal disc and 
double series contacts reduce arcing ... assure 
positive On and Off. 

Bimetal rests on either a monel-backed or a 
nickel silver-backed contact disc which carries 
current. Electrically independent bimetal elim- 
inates artificial cycling and life-shortening 
“jitters.” 

— with virtually oe type terminal in 
standard or hermetically sealed styles, Type M 
thermostats give stable operation in ambients 
from -75°F to 600°F. 

Get faster response . . . closer temperature 
control. Specify Stevens Type M thermostats in 
your product—/or better performance, longer life, 


*PATENT APPLIED FOR 


manufacturing company, inc. 


MANSFIELD, OHIO 
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Dual Purpose, High Frequency Test Set 


Designed for measuring operating frequency and mak- 
ing relative power measurements of microwave trans- 
mutters or signal sources, a portable frequency meter known 
as the Wavemeter is applicable to pulsed transmitters as 
well as continuous wave systems, and has an operating 
range of 2,400 to 3,400 megacycles. The unit is also being 
made available in other frequency ranges for special 
applications. 

A feature of model AET-117 is the combining of either 
transmission or reaction type measurements in one instru- 
ment. Two inputs are used so that either method may be 
selected, eliminating the need for two separate pieces of 
test equipment. 

Measurements can be made by direct coupling of the 
wavemeter to the signal source or at a remote point by a 
self-contained directive antenna. Relative field strength 
and power can be measured using the current meter as a 
reference. No accessory instruments or operating power is 
required. A coaxial type UHF jack permits the use of an 
oscilliscope to observe the rectified output waveform of 
FM systems. Temperature: +0.05 percent range, —40 C 
to +55 C. Accuracy is within +0.1 percent. 

Tuning is accomplished by a special micrometer. The 


spindle is silver and palladium plated and forms the 
center conductor of a quarter wave coaxial line. There are 
no friction problems because no fingers or moving con 
tacts are used. 

The wavemeter has a high “Q” resonant cavity, a sensi- 
tive crystal type control, a potentiometer type sensitivity 
control and a microammeter indicator, permitting fast meas- 
urements in the laboratory, on tube production lines, as 
well as in the field. An etched chart tabulating frequency 
versus micrometer settings is attached to the rear of the 
instrument. While accurate enough for most laboratory 
measurements, special supplementary calibration charts are 
available where hair-line accuracy is required. 

The meter is built to withstand shock and vibration and 
will operate satisfactorily over a wide range of temperature 
and humidity. The micrometer features precision ground 
threads to insure smooth operation and low friction loss, 
and adjustments to compensate for wear and zero setting. 
Frequency can be pre-set or re-set with a high degree of 
accuracy. A magnifying lens increases the readability of 
the micrometer. 


American-Olean Tile Co., Kenilworth Ave., Lansdale, Penna. 





DISTANT READING DIAL and recording 
thermometers for temperatures as low 
as —200 F are available for processes 
using sub-zero temperatures for shrink 
fitting, stabilization and stress equali- 
zation of alloy metals, and the testing 
of equipment under low temperature 
conditions. The model NR sub-zero 
recording thermometer has a continu- 
ous time-temperature record on a 12 


in. chart driven by a synchronous elec- 
tric motor. Spring wound clocks are 
also available. Ranges are from —200 
F to +200 F. The Dickson Co., 7420 
S. Woodlawn Ave., Chicago 19, Ill. 


MOLYKOTE, type U, a new grease con- 
sistency mixture for bearing pressure 
lubrication at temperatures ranging 
from —40 to 400 F, is adaptable for 


use in extreme temperature applica- 
tions in aircraft, and as a lubricant 
for rubber shaft seals rotating at 
speeds as high as 8,000 rpm. It can be 
used for temperatures up to approxi- 
mately 800 F, in which case the car- 
rier evaporates leaving the molykote 
powder impregnated on the surface 
for lubrication. The Alpha Corp., 179 
Hamilton Ave., Greenwich, Conn. 
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SAGINAW BALL BEARING SCREWS 
provide easy positioning of secondary 
coils in the versatile new line of 

A. O. Smith D. C. Rectifier welders 


With a Saginaw screw the entire rotary-to-linear force is transmitted through rolling steel 
balls so that friction is less than 10%. A. O. Smith found that the Saginaw Ball Bearing 
Screw and Nut afforded free and easy “finger-tip” manipulation of their welding-current 
control mechanism. In the A. O. Smith D. C. Welders, two Saginaw screws raise or lower the 
secondary coil thus permitting step-less current for all welding operations. In the country’s 
best manual and power steering gears, in machine tools, in many of the latest type army 
and navy aircraft, Saginaw screws are raising, lowering, pushing or pulling loads up to 
thousands of pounds with a fraction of the power that would be required by any type of 
thread-to-thread screw. 


With wear reduced to a minimum, there is no appreciable increase in back-lash throughout 
the life of Saginaw Ball Bearing Screws. They can be effectively combined with electrical, 
hydraulic or pneumatic units. And they simplify service and reduce maintenance requirements 
(even to the extent of operating effectively with no lubrication). Saginaw screws can be 
furnished in any size in a complete range of load and life requirements. 


FOR MORE COMPLETE INFORMATION WRITE FOR ENGINEERING DATA BOOK. 
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aqinaw STEERING GEAR 


DIVISION, GENERAL MOTORS CORPORATION, SAGINAW, MICHIGAN 
MANUFACTURER OF SAGINAW POWER STEERING FOR PASSENGER CARS, TRUCKS AND TRACTORS 
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Light-Weight, 


Finding 2 ype mae in a wide range oi scientific, en- 
gineering, and industrial applications, this Auto Camera 
Mark 3 may be used for time-lapse recording, photo- 
micrography, normal and stereo photomacrography, air- 
craft instrument, and chemical experiment recording. Pic- 
tures may be taken at speeds as fast as 4 pictures per sec., 
or at intervals from } sec. to as long as desired. In this 
way, any number of events may be recorded over relatively 
long periods of time. 

The Mark 3 camera is fully automatic in operation. A 
special spring motor will give with onc winding, the ex- 
posure of 21 ft. of 35 mm film held in special cassettes. 
Both the exposure and film transport functions are con- 
trolled by a single electrical pulse 

Operating voltage is preset at either 12 or 24 V d-c. 
An electrical contact is included for an external exposure 
indication or to flash an electronic-flash light source for 
illumination. In addition to automatic electrical 
tion, the camera may also be controlled manually. 

Five shutter speeds from 1/10 to 1/200 second, and 
“time” exposure are possible. The standard lens furnished 
is of 36 mm focal length, f/3.5 in a graduated focusing 
mount. This lens is also available in a special anti-vibra- 
tion focusing mount designed primarily for aircraft work. 
Other lenses are available. Special models of the camera 
have 6 or 9 in. lenses. 

Two models of the camera are available; Mark 3 A, 
having 200 pictures 1 in. x 1 in., and the Mark 3 B, with 
three hundred pictures measuring } inch by 1 inch. 


opera- 


Versatile Recording Camera 


A line of accessories will adapt the Mark 3 to specialized 
function including: intervalometers; power supply units 
for operation on 110 V 60 cycle a-c; photomicrographic 
stands; focusing magnifiers; and others. The camera meas- 
ures 8{ in. long, x 33 in. wide x 4 in. high and weighs 
under 6 pounds. It may be mounted from the front or 
base. 

]. A. Maurer, Inc., 37-01 315¢ St., Long Island City 1, N. Y. 





Hydraulic Multi-Range Flow Control 


For metering or controlling the oil flow in a hydraulic 
system, a new multi-range flow control valve has been 
designed for operating pressures up to 3000 psi and 
offered in 2-port and 3-port types in 4, 3 and 3 in. sizes 
for subplate mounting, and with or without built-in checks. 
This may be applied to either straight line or rotary motion 
and is a practical substitute for variable delivery pumps in 
many cases. Valves with built-in checks give controlled flow 
from inlet to outlet, free flow in reverse. 

Being of the pressure compensating type control, oil 
flow can be maintained at a uniform rate regardless of 
circuit pressure variation, resulting in smoother operation 
and freedom from erratic motion. 

Featuring a 2-way adjustable orifice, it is said to have 
not only 100 percent regulation of flow within a given 
range but also an optional choice of ranges to accommo- 
date low or high volume systems. In addition to being 
adjustable in length, the width of the orifice can also be 
varied by turning the entire control stem upward or down- 
ward. A knurled dial adjustment locking screw limits each 
range of control. To change the range, the screw is turned 
outward, releasing the spool. The single cartridge type 
spool may then be rotated in increments of 180 deg until 
the desired maximum range of flow is reached. Should the 
flow requirements of a circuit change, the orifice may be 
adjusted to control a iesser or greater delivery and still 
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have a 100 percent scale adjustment of the selected volume. 

This multi-range flow control can be used in meter-in, 
bleed-off or other standard circuits used in a work cycle. 
1160 Dublin Rod., Columbus 16, Obio 


Deni:on Engineering Co. 
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Dayton Cog belts” 


THE PROBLEM: Elimination of vibration on the 
grinders used to grind threads on jet engine parts. This 
vibration destroyed the accuracy of these vital threads. 


ATTEMPTED SOLUTION: Conventional V-Belts 
eliminated the vibration difficulty, but belt life was only 
1100 hours. 


REAL SOLUTION: Dayton Cog-Belts were in- 
stalled. On the same machines, under the same conditions, 
Cog-Belts ran 5260 hours — nearly five times as long! 





The Dayton 
“Twins’’ cut 
V-Belt Costs 
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Performance like that is routine for Dayton Cog-Belts. 
Their greater flexibility makes them ideal for use over 
small pulleys. Their stronger grip transmits up to 40% 
more horsepower —lets you save weight and space on 
drives. Write for all the FACTS about Dayton’s complete 
line of V-Belts, including the famous, exclusive Cog-Belt. 
Dayton’s engineering staff is ready to help you with any 
drive problem. No obligation, of course. Just write, wire, 
or phone. 


DAYTON RUBBER COMPANY + DAYTON 1, OHIO 


Dayton Rulbex 


Since /905 


WORLD’S LARGEST MANUFACTURER OF V-BELTS 


©OO.R. 1953 
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Silicone End Seals on Metal-Clad Capacitators 


Two new lines of subminiature metal-clad capacitors 
have been developed with silicone end seals that give 
maximum resistance to thermal and physical shocks and 
permits soldering up to the bushing without danger of 
seal damage. 

One line of the capacitors has a solid diclectric, and are 
for operation from —55 C to 125 C without derating 
Their capacitance varies only one percent over the tem- 
perature from 0 to 125 C and only seven percent over the 
entire range, —55 C to 125 C. With proper derating, the 
units can be operated up to 150 C. 

The manufacturers claim that the advantages of the 
capacitors with a solid dielectric include small size, no 
liquid leakage and high insulation resistance. The units 
are said to be able to withstand extreme temperature 
cycling, and meet all military requirements. 

The capacitors can be operated at full voltages up to 
50,000 feet altitude. Cast range from 0.235 in. in 
dia and }} in. in length to 1 in. dia and 2% in. length. 

The second new line of subminiature metal-clad capaci- 
tors has a liquid dielectric, are for operation from —55 C 
to 85 C derating, and are 20 percent smaller than com- 
parable oil-filled units. They are as small as the subminia- 
ture wax units, (characteristic J) but are said to have 
superior life characteristics. 

Both lines of capacitors can be supplied in either tab or 


SIZCS 


exposed foil designs in ratings from 0.001 to 1.0 mmf in 
voltages of 100, 200, 400, and 600 volts d-c working. The 
units shown are: 0.01, 0.022, 0.15, 0.22, 0.47, and 1.0 
mmf, 600 volts 


General Electric ¢ Capacitor Dept., Hudson Falls, N. Y. 





Easily Installed Circuit 


The Stab-lok circuit breaker shown is used in place of 
fuses and essentially consists of a switching mechanism 
and a thermal-magnetic overload device. When circuits are 
over-loaded the bi-metal functions to trip the breaker and 
throw the handle to the “OFF’ position. When short 
circuits occur, the magnetic action of the breaker trips it 
It can be reset by moving the handle to the ‘"ON”’ position 

The breaker is capable of interrupting 5,000 amp and 
operating at least 10,000 times 

The circuit breakers are available in both single and 
double pole models for one phase, 2 or 3 wire, 120 or 
120/240 volt, a-c systems, and have 30, 50, 70, and 100 
amp ratings. 

As shown in the illustration, the breakers are pressed 
in place by inserting the stab into the proper slot in the 
bussing. No screws are required, and the slots take either 
single or double pole breakers. The panelboards for thes« 
assemblies are available to carry up to 42 circuits. 


Breaker Replaces Fuses 


Federal Electric o., 50 Paris St., Newark 5, N. J. 





CATALYTIC FORK-TRUCK muffler 


A POCKET-SIZED TESTER for checking 
electric circuits, spark plugs, motors, 
fuses, and a variety of electrical equip- 
ment includes voltages from 80 to 
600, a-c or d-c. Safety features are: 
24 in. lead wire between test prods, 
permitting wide — 5 in. prod han- 
dles for deep probing; safety-rings on 


prods to prevent fingers contacting A 


tips; 10,000 v lead wire; high grade 
resistors between each prod and lead 
to limit voltage in the lead; neon lamp 
at front of prod in line-of-vision; all 
parts of the new tester are sealed 
against moisture. Ideal Industries, Inc., 
1446 Park Ave., Sycamore, III. 


that removes carbon monoxide fumes 
from gasoline engines consists of a 
cartridge of spaced porcelain rods 
coated with a catalytic agent, catalytic 
alumina and platinum alloy. Comes 
in standard sizes for any make of lift- 
truck. Oxy-Catalyst, Inc., Wayne, Pa. 
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Thompson firsts that make 
T.P.M. valves best 


Thousands of Thompson T.P. M. Valves are 
piling up amazing service records in military 
and commercial aircraft engines. Hundreds 
of hours of severe service leave T.P.M. Valves 
looking literally as good as new. Time between 
valve overhauls is lengthened. Maintenance 
costs are reduced, lost flight-time due to 
valve failures has been practically eliminated. 


Here's why .. . 


T.PM. is the new valve material developed 
by Thompson to give greater corrosion re- 
sistance and higher strength. 


SHOT PEENING 
mechanically hardens T.P.M. stems to pro- 


vide longer service with less wear. 


CONTROLLED ATMOSPHERE 


application of a Thompson-developed hard- 
facing material by arc-weld, assures a tough, 
homogeneous layer to resist high head 
temperatures. 


ENG“NEERED HEAT TRANSFER 


the sodium cavity is carefully designed to 
provide the correct rate of sodium cooling 
of stem and head. 


al lt at, sae a tis 
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VALVE DIVISION 


Thompson Products, Inc. 


CLEVELAND 17, OHIO 
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Tube Life Doubled In Exciter Voltage Regulator 


+_~ 





a 


Developed to keep the output of variable frequency 
alternators at-steady voltage levels, the new model 13 RG-B 
exciter voltage regulator has features such as automatic 
fault clearance, over-voltage detection, thyratron switching 
that does away with welding of mechanical relays, and an 
improved cushioning circuit that nearly doubles tube life. 

The main purpose of the instrument is to detect any 
deviation from a given 115 volts (single phase) level at 
the a-c end of the alt@nator. Correction for these fluctua- 
tions is accomplished by changing the d-c excitation 
through grid-controlled thyratrons. For alternators that 
function between 380-980 cps, the regulator responds 
within 1/50 of a second with a maximum voltage devia- 
tion of 1.7 percent. 

In the event a short-circuit or other fault develops 
across the active alternator terminals, and if a second 
source of power is available, the regulator will use the 
second source of power to clear the circuit. The new 
equipment is designed to furnish a brief excitation which 
“burns through” these faults. If the short persists after 
a given safety period, the instrument shuts down. How- 
ever, once a fault is cleared the original circuit is restored. 

Another safety feature is the over-voltage circuit which 
will turn off the regulator should the trouble cause the 
alternator’s voltage to exceed a certain limit. However, 
the equipment is designed to withstand momentary power 
surges which may be caused by fault-clearance, shockload- 
ing or failure of the driving motor. When the over-voltage 
condition does shut down the regulator, manual recycling 
is needed to place the set in full operation again. 

Direct current required for the alternator field is han- 
dled through two grid-controlled thyratron tubes, prevent- 
ing high transient current passing through mechanical 
relays which tend to arc or weld. Connected between the 
plate and cathode of the thyratrons is a series-parallel 
combination of resistors and capacitors that cushion the 
initial voltage transients. This system extends the lives of 
these tubes in this type of circuit to 500 hours or more. 

The equipment is made up of interchangeable plug-ia 
assemblies. For moisture and humidity protection, the parts 
hermetical sealed and potted with resin. The inter-unit 
wiring is itself a resin-<ast and replaceable unit. 

Gavco Corp., 340 East 80th St., New York 21, N. Y. 





Vane Type, Constant Delivery, Double Pumps 


Two new double pumps, series V- 
2200 and V-3200, for mobile applica- 
tions where two independent hydrau- 
lic power sources are required, consist 
of two vane type pumps in a single 
housing, driven by a common shaft. 
This gives the —— independent 
systems and in addition, is said to 
offer savings in space and costs and 
pe, pte Operationa! characteristics 
and lower maintenance costs. 

In addition to the usual needs, the 


new double pumps may be used with 
materials handling equipment, and 
road and construction machinery for 
applications such as power steering 
units. Both series have long service 
life with high efficiency and low main- 
tenance requirements. Their basic de- 
sign is the same as the standard line 
of mobile pumps made by this com- 
pany, having balanced pressure design, 
and an automatic adjustment of both 
the radial and axial clearances. 


Ten sizes of series V-2200 pumps 
are available, with any combination of 
2, 5, 8 or 11 gpm delivery units. Ser- 
ies V-3200 pumps arte made in 16 
sizes, with a choice of a 2, 5, 8 or 11 
gpm at the small end and 12, 15, 18 
or 24 gpm pump at the other. A 
choice of splined, threaded or straight 
keyed shafts and face, flange or foot 
mountings is available. 


Vickers, Inc., 
1400 Oakman Blvd., Detroit 32, Mich. 
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Meielioaeanems of HOLTITE Fastenings For Every Purpose 
CONTINENTAL SCREW COMPANY, NEW_ BEDFORD, MASS., U.S.A. 
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Small Switches For Variable Composition Resistors 


Several new miniature switches for 
uttachment to their types LP and LR 
or other standard variable composition 


resistors (volume controls) are Z in. 


at their widest diameter and ,%, in we y ik 
deep exclusive of terminals : oy: dim 
The model A-10, a DP-ST switch 
rated 3 amp at 125 volts or 1 amp at fn i WV iiny 
avec mp at vi amp a ' Wf, 
250 volts, is suited for small battery 
operated radio receivers or similar 
uses. Type A-15, rated 1 amp. at 125 
volts, is similar except for its lower 
rating and low torque feature which 
permits operation with light turning 
pressure from a small knob. A feature 
of both of these double pole switches 
is the hot tin dipped terminals 
doubly locked in position by both ears 
and rivets. Positive contact is main 
tained under adverse conditions 
Another new switch, the A-11 is 
SP-ST rated 3 amps. at 125 d-c volts 
or 5 amps. at 125 a-c volts. It is avail 
able either with or without a dummy an cconomical means of connecting ing action, and stationery contacts are 
terminal. This switch is designed for one side of the power line to one side mounted on a special base that reduces 
larger radio-phonograph combinations, of the power transformer without arc tracing. This base is locked to the 
television receivers and instruments the necessary wire splicing. switch case by four ears. 
where heavier currents are involved. All contact surfaces are silver plated. 
The dummy terminal is said to be The large contacts have positive wip- Stackpole Carbon Co., St. Mary's Pa. 





Coaxial Connectors For Miniature Assemblies 


Having a 0.220 in. diameter, a 
length of 0.85 in. (male and female) 
with a 19%, in. mounting thread, a 
miniature size coaxial connector has 
applications for instruments, radio, 
and video applications. This “bee” 
size connector 1s completely assembled 
with a single conductor cable which 
has been treated with conductive ma- 
terials reducing the self-generated 
noise by a factor of 90 percent. Typi- 
cal applications of these small units 
have included piezo-electric instru- 
ments, capacity gages, magnetic re- 
cording heads, radar I.F. strips, and 
antenna coupling units. 
The connector and associated cable 
is useable at frequencies up to 1000 
megacycles in short lengths with mini- 
mum insertion loss. The manufacturer 
states an insertion loss for 3 ft. of 
cable and 2 complete male and female 
connectors of 0.9 db at 400 mega- 
cycles. It has a rated voltage of 600 use of Teflon insulation for both cable give a vibration and moisture lock. 
volts RMS and the characteristic im- and connectors permits a temperature Felts Corp., Microdot Div., 
pedance of 50 ohms or higher. The range from —65 to 4-300 F. O-rings 1826 Fremont Ave., S. Pasadena, Calif. 
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Dy 16,000,000 cycles 


a 
NAP-LOC 


TRADE MARK 


Four out of five machine tool builders use 


Snap-Lock limit Switches. On some machines 


you'll find as many as 75 units. 

That kind of acceptance is proof of depend- 
ability in use. But it’s no surprise to us—we 
by putting a 
Snap-Lock on breakdown test. The test ma- 
chine got tired after 16,000,000 cycles—the 


proved it to ourselves first 


Snap-Lock was still going strong. 

That's why we say, when you're looking for 
a dependable limit switch—look to Snap- 
Lock. May we help you engineer them for 
your particular job? 


ELECTRICAL MANUFACTURING DIVISION 


The NATIONAL 
ACME COMPANY 


170 EAST 131st STREET © CLEVELAND 8, OHIO 


Acme-Gridley Bar and Chucking Automatics, 1-4-6 and 8 Spindle 

—Hydraulic Thread Rolling Machines—Automatic Threading Dies 

and Taps——timit, Motor Starter and Control Station Switches 
Solenoids—Contract Manufacturing 
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ELECTRICAL FEATURES 


Accessible wiring connections, self wiping coin 
silver contacts, no arcing, heavy insulation 
throughout, oil and dust resistant case. Single 
pole, double break, double throw— positive 
lock in ON or OFF position. 


MECHANICAL FEATURES 


Hardened steel! ports, strong spring, rugged, 
compact construction, wide choice of operat- 
ing levers. Snap-Lock is guaranteed mechani- 
cally and electrically for any normal circuit 


application. 


ENGINEERING BULLETIN EM-51 


gives complete engineering specifications for 
all types of standard Snap-Llock switches, 
styles of mountings, operating levers — or 
better still, osk our engineers to cooperate 
with yours on special applications. 
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High-Speed Recorder and 


To a line of electronic Dynamaster potentiometers and 
bridge instruments has been added a round-chart 
recorder and automatic controller of the high-speed, con- 
tinuous-balance, null-type which can be used to measure 
any variable that can be translated into an electrical quan 
tity such as d-c current, d-c voltage, 


ncw 


capacitance, or resist 
Typical sensing elements that can be used with the 
new dynamaster instruments include thermocouples, radia- 
tion detecting units, resistance thermometer bulbs, pH 
amplifiers, tachometer magnetos, straingages, smoke density 
detectors, thermal for power measur 
beta ray gages, and others. 

The measured variable is simultaneously recorded on a 
12 in. dia. chart and indicated on a large circular scale. 
Models are available for full-scale pen travel in 7 
3 seconds, 14 seconds, or 3 second, and with a variety of 
Controlling models with all types of air control 
and electric control action are also available in a variety of 
S$1ZCs 

The new round-chart instruments feature the same de 
sign, construction and electronic components as the strip 
chart dynamaster instruments also made by this company. 
The unit universal construction permits complete inter 
changeability of components. The recording mechanism 
is on the front of a hinged aluminum alloy panel, which 


ance 
converters 


ments, 


seconds, 


ranges 


Automatic Controller 





can be swung out permitting access to the electronic com- 
ponents. The instruments are housed in a moisture-, fume-, 
and dust-proof case suitable for wall, flush-panel, or front 
of-panel mounting. For more information on this con- 
troller contact the manufacturer. 

The Bristol Co., Waterbury 20, Conn. 





Automatic Drain Valve 


Installed on the tank or aftercooler, this device 
on a new vapor ejection principle. 

Operating by air pressure from the control or unloader 
pipe, this automatic drain valve acts every time the com- 
pressor starts, stops or unloads. Collected water is atomized 
as it is ejected so that it evaporates as it leaves the valve, 
therefore it requires no drip pans, drain lines, sewage 
connections, and no manual attention 

Operating pressure for the automatic 
obtained from the oil unloader pipe on a “‘start-stop” op- 
erating-type unit, or from the unloader pipe from the 
pilot valve on a “‘load-unload” operating unit. 

Air pressufe in the reservoir holds a piston, which is 
the only moving part, in retracted position when the op- 
erating (control) line is vented. When the compressor 
starts, the control line builds up pressure, moving the piston 
valve to extended position. When the compressor stops 
or unloads, the control line is vented, returning the piston 
to retracted position. As it moves between retracted and 
extended position, collected moisture is vapor-ejected as 
an exhaust groove passes over the exhaust holes 


works 


drain valve is 


Bor Air Compressor 


Only two connections are necessary to install the valve; 
one to the tank drain, the other to the unloader or control 
pipe which supplies the operating air pressure. Tubings and 
fittings for installation come with the valve 


Westinghouse Air Brake Co., Wilmerding, Pa. 





A NEW AUTOMATIC LIQUID LEVEI 
GAGE for low pressure storage tanks 
has a full-view, direct reading counter 
in the look-box for quick readings of 
foot increments, and a dial for read 


ing inches and fractions of tank con- 
tents. The neg’ator motor housed with 
the gage head, maintains a predeter 
mined constant tape tension, and does 
not require the conventional counter 


weight. Other features: adaptable to 
all types of low pressure tanks up to 
70 ft high; look-box may be installed 
at any height on the tank. The Vapor 
Recovery Systems Co., Compton, Calif 
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Diaphragm of Du Pont “ALATHON” cuts down-time 


Valve manufactured by 
Hills-McCanna Co., Chicago 





®Ic us pat OFF 
BETTER THINGS FOR BETTER LIVING 
. «» THROUGH CHEMISTRY 


Polychemicals 


‘DEPARTMENT 


PLASTICS « CHEMICALS 
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Valve part withstands 


flexure and chemical 


attack... lowers costs 


In adapting its Saunders Patent diaphragm valve for 
handling high concentrations of corrosive chemicals, 
the Hills-McCanna Company required a diaphragm 
material that could withstand repeated flexure as 
well as chemical attack. Tests showed that materials 
which could resist the chemicals would break down 
mechanically after short use. 

They found the answer in a diaphragm molded of 
Du Pont “Alathon’’* polyethylene resin. Tough, 
resilient ““Alathon”’ stands up under constant flexing. 
Mechanical failures have been virtually eliminated. 
‘*‘Alathon”’ is resistant to most chemicals, too. These 
diaphragms are used in valves handling such corro- 
sive chemicals as 98°; sulfuric acid heated to 125°F. 
at 100 psi, as well as high concentrations of other in- 
dustrial chemicals. In use, they have meant lower 
operating and maintenance costs, less down time, 
increased production. 

Du Pont “‘Alathon”’ has a unique combination of 
mechanical, chemical and electrical properties. It is 
used for such varied applications as chemical carboys, 
squeeze bottles, flexible housewares and toys, and in- 
sulation for TV lead-in wire. Its low specific gravity 
(0.92) and ease of molding permit mass-production 
economies through rapid injection molding. 

Perhaps “‘Alathon” can help you improve or de- 
velop a product. For full information on “‘Alathon”’ 
and other members of the Du Pont family of plastic 
engineering materials, write: E. I. du Pont de 
Nemours & Co. (Inc.), Polychemicals Department, 
Room 105A Du Pont Bldg., Wilmington 98, Del. 


*rec S$ PAT. OFF 
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Compact, Close-Coupled Centrifugal Pump 


Delivering up to 110 gpm and opertaing at heads up 
to 110 ft, the model 3642 close-coupled centrifugal pump 
was designed primarily for air conditioning requirements, 
but its small size and performance characteristics are said 
to make it applicable for other industrial uses. Electric 
drive motors range from } to 2 hp, and discharge outlets 
will handle 1 or 1} in. pipe. 

The motor and pump form a single complete unit that 
is installed by bolting the unit down, and connecting the 
piping and power. The impeller, of single-suction type, 
is statically balanced, and is threaded directly on the ex- 
tended motor shaft. It is additionally secured by a stain- 
less steel jam nut. 

The casing of the 3642 pump is vertically split for 
inspection and maintenance without disturbing piping con- 
nections. The discharge nozzle can be turned to any one 
of eight positions. The pump has a mechanical seal which 
is pox from running dry once the pump is primed, 
and which prevents leakage. It does not bind the shaft, 
does not require adjustment, and is replaceable. 

Permanent alignment of the motor and pump is made 
possible by a machined end bracket on the motor which 
fits into a recessed lock on the adapter. Interchangeable 


parts permit conversion from one size to the other by 
changing only the impeller and casing. 


Goulds Pumps, Inc., 75 Fall St., Seneca Falls, N. Y. 





Horizontal Variable Speed Transmission Unit 


Through the addition of a new frame size, 64 VE, vari- 
drive motors are now available in horizontal assemblies 
up to 30 hp, making possible a more compact motor instal- 
lation in applications requiring horizontal assemblies. 

The 64 VE has all the features of the upright 64 vari- 
drive, including the construction of the motor, variable 
speed transmission and gearing in one unit, microspeed 
control and indicator, splined disc sheaves, double cog 
belts with tension control for permanent belt adjustment, 
dual belt construction, asbestos-protected motor, and nor- 
malized castings. 

Motor controls may be located above or at the side of 
the motor. Remote controls come either with mechanical 
extensions or electric push button stations. The varidrive 
motors are available in ratings from } to 50 hp with speed 
variations up to 10:1, and speeds from 2 to 10,000 rpm. 


U. S. Electrical Motors Inc., Box 2058, Los Angeles 54, Calif. 





SPOT-SEAL, a protective wrapping for 
covering metal parts, is a specially 
coated material that sticks only to it- 


A CHECK VALVE for use in oil, air, 
and water, with working pressures to 


MADE POSSIBLE BY a new type of alloy 
known as 17-7 PH (Precipitation 


self and does not damage metal sur- 
faces. The package is dust-proof, 
water-repellent, tamper-proof, and 
protects finished metal surfaces. Avail- 
able in rolls, printed or plain, 600 ft 
long in widths from 12 to 48 inches. 
Sherman Paper Products Corp., 1620 
Oak St., Newton Upper Falls 64, Mass. 


3,000 psi, is of one piece aluminum 
body construction with a nylon poppet 
to reduce overall weight and give leak- 
proof trouble-free service. The valve 
has a minimum pressure loss at rated 
flow for a given line size. Available 
in §, 4, 3 and 1 in. pipe sizes. Water- 
man Engineering Co., 725 Custer 
Ave., Evanston, IIL. 


Hardening) Stainless Steel, precision 
miniature switches are now being 
manufactured that will open and close 
as many as 100 million times. Drift 
characteristics of 17-7 PH stainless are 
said to be superior to other material, 
and switch life has been lengthened 
because of the flexure endurance of 
the metal. Micro Switch, Freeport, Ill. 
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IN 5 MODERN FABRICATING SHOPS 


builds pipe coils to DESIGN perfection 


You get the results you planned for in pipe coils built by 
Crane. And right along with this close adherence to specifica- 
tion goes a greater dependability that enhances your design. 


Although seamless carbon steel pipe is most popular, Crane 
has the experience—and the equipment to produce pipe coils 
in wrought iron, copper, brass, nickel, aluminum, 18-8 of 
various types, and miscellaneous alloys. At your service are 
the finest facilities for heat-treating, stress-relieving and 
testing of all kinds. Crane can also supply those necessary 
piping accessories to give your design the added value of 
consistent quality throughout. 


There’s further information on this important Crane service 


in your Crane No. 53 Catalog—and in the 48-page Pipe Coil 
Handbook, offered below. 
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2-in. ammonia cooling coils with 
welded headers and ia flang 





FREE 48-PAGE PIPE COIL HANDBOOK 


Gives Valuable Design 
and Specification Data 


Dimensions, materials, end con- 
nections, pipe data, helpful en- 
gineering information—you'll find 
it all in this factual, easy-to-read 
handbook, free to pipe coil de- 
signers and users. Drop a card te 
Crane at the address below for your 
copy (Circular 318). 
Triple circular design of 1'4-in. seamless pipe. 


General Offices: 
Sa) A N 836 S. Michigan Ave., Chicago 5, Ill, 
Branches and Wholesalers Serving 
@ AI Industrial Areas 


VALVES + FITTINGS + PIPE = PLUMBING + HEATING 
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You gete 


Made by 
the manufacturers 
of the Best 
D----d* 
Brakemotors 


Ong Crservice life when you 


specify STAR-KIMBLE squirrel-cage inotors 


because 





Extra insulation 

—three separate wrappers on every coil—pro- 
vides added safety factor for possible rises 
above rated temperature. 


Prelubricated bearings 
—double-width cartridge type—run for years 
without any attention. 


Ventilating fan 
keeps motor windings cool. 


Dynamic balancing 
of skewed rotor minimizes vibration. 


Smooth lines 
eliminate dust-catching crevices. 


*Demonded by industry for tough start-and-stop jobs, 


OTHER FEATURES: 


Rotor and stator surfaces ground for uniform air gap. 
Rugged construction—twice as many ribs as used in 
conventional designs, in frame sizes through NEMA 364. 
Standard NEMA designs “'B", “C’’ and ““D'' . . . NEMA 
C Face and D Flange mountings . . . PLUS a wide 
range of special electrical and mechanical designs to 
meet specific needs. 


For further information, write for Bulletin B-201 


STAR-KIMBLE 


MOTOR DIVISION 


MIEHLE PRINTING PRESS AND MFG. CO. 


211 Bloomfield Avenue 


Bloomfield, New Jersey 


New Parts and Materials. . continued 


Accurate Zeroing 
of Synchros 


Designed for the zeroing of syn- 
chros of all types, the Synchro Null 
model U-101 is adaptable to 26 V, 
100 cps synchros as well as 110 V, 60 
cps and 110 V, 400 cps synchros of 
all standard types and sizes. 

A special switching operation auto 
matically selects the proper test-circuit 
connections for each type of synchro, 
as well as the proper sequence of test 
circuits for the zeroing operation. This 
procedure eliminates the possibility of 
making improper connections. 

High sensitivity in the null-indi 
cating circuit results in high zeroing 
accuracy in the tuning eye. Ten milli- 
volts, corresponding to about 0.6 min- 
utes of angular error, can be detected. 

Ultrasonic Corp., 61 Rogers St., 
Cambridge 42, Mass 


Easily Disconnected 
Spacer Type Coupling 


Designed so that it can be discon 
nected in a few seconds without 
wrenches or special tools, a new spacer 
type gear coupling is similar in func 
tion and general design to conven 
tional flange-and-bolt spacer types, 
making it possible to remove the hubs 
from either shaft without disturbing 
the mountings of the connected units 

The new coupling consists of flex- 
ible hubs on both the driver and 
driven shafts. The center unit, or 
spacer, has specially designed teeth at 
either end, cut to mate with each 
sleeve in a spline fit. These connec- 
tions have no angular or off-set flexi 


bility, but allow for end-float. The 
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12 WAYS BETTER 


Assemble from eitherend No special tools 
Can be re-used One piece 
Non-galling Ideal for mechanical 
Best wrenching feeding 
characteristics Nolubricant needed 
Won't damage threads Cold-forged 

No special know-how Lock in any position 


im. 


Here’s how the “Nylok” principle works: 


A nylon plug inserted in one of the sides of the 
cold-forged nut forces the nut tightly against the 
opposite threads as the nut is turned on. 


*U.S. Pat. No. 2,462,603 and pending applications 


Product Engineering — May, 1953 


- ON REPUBLIC UPSON “NYLOK” NUTS 


Here’s an advantage that saves you man-hours and trouble on your assembly 
lines . . . no need to turn a Republic Upson “Nylok” Lock Nut end-for- 
end to get it right-side up. Screw them on either way . . . they go on easily, 
stay put even under severe vibration, and come off easily when you want 
them off. Ready to re-use, too. 


Tell us the sizes you are interested in .. . we'll send samples of Republic 
Upson “Nylok” Nuts ... the lock nut with the nylon pressure plug. 


Light series tapped 4" thru 34” Regular sizes tapped 44" thru 12” 
Light thick series tapped 44" thru 4” Heavy series tapped 4" thru 14” 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division «+ CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 





NON-METALLIC—SELF-LUBRICATING BEARINGS 


YEP! 
OSBEAR 


THE LUBRIKON 


HAS MOVED... 


AND HIS COMPANY 
(’/ HAS CHANGED ITS 
NAME, TOO! 


HERE'S OSBEAR’S NEW 
NAME AND ADDRESS! 


OS searinc & MFG. co.. — 


777 W. EIGHT MILE ROAD ° WHITMORE LAKE, MICH. 


New Parts and Materials. . continued 


two sleeves connect the driver and 
driven units through the spacer 
The spacer type gear coupling is 
available in stock size from § to 3 
inches, and from 4 to 80-hp per 100 
rpm. Spacer lengths range from 43 
to 3% inches. Larger sizes and other 
spacer lengths are available 
Sier-Bath Gear & Pump Co., Inc., 
9252 Hudson Blvd., North Bergen, N. J. 


Four Commutator 
Dynamotor 


The new model No. ES-129 4 
commutator dynamotor, which per 
forms the same functions as three 
conventional dynamotors, will operate 
with equally efhcient performance 
from 6, 12, or 24 volts power supply 
Output is 500 volts at 0.100 amperes 
Length of the unit is 104 inches, and 
diameter is 44 inches. Total weight is 
114 pounds. 

Intended for continuous — service, 
with a rated temperature rise of 50 C, 
its feature is the specially designed, 
dynamically balanced armature con 
taining four windings. Typical appli- 
cations are for heavy-duty or standard 
use in communications, laboratory, 
and wherever power supply is variable. 

Electro Engineering Products Co., 
609 W. Lake St., Chicago, Il. 


Small Blower for 
Instrument Cabinets 


A small light weight, direct-driven 
brushless, axial flow blower has been 
specially designed to be built into 
electronic and instrument cabinets, 
whenever high air pressures are re- 
quired in combination with relatively 
low volumes. 

These blowers are powered by to- 
tally enclosed induction motors with 
no brushes, sliprings, centrifugal 
switches or belts, built on a single shaft 
with the blower. 

Units are available for 1, 2, and 3 
operation, 50-60-400 cps and variable 
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New Parts and Materials... .. . continued 


frequency, and meet government speci- 
fications for use in military equip- 
ment. 

Overall diameter is 7} in. and 
length varies with member of stages 
(static pressure) and type of power 
supply. Pressures range from 5 in. 
to 28 in. W. C. 


Rotron Mie. Co., 
Woodstock, N. Y. 


Schoonmaker Lane 


Multi-Purpose Tool 


Described as “five tools in one’, 
replacing the protractor, centerhead, 
center punch, level and scale, this 
pocket-size device, weighing less than 
9 oz, can be used: to measure or estab- 
lish the degree of any angle or of the 
bend on the outside or inside of any 
circumference; measure the degree of 
declivity of any flat surface; mark a 


point at any degree from center on 
pipe or other round objects; and for 
other similar jobs. It has a two- 
pronged cast aluminum body, and a 
1? in. sheet-aluminum protractor dial 
fitted with a level. The dial is gradu- 
ated in 24 deg. and marked in 10 de- 
grees. The marking punch is §-in. 
drill rod with er point. 


Contour Marker Corp., 
1843 E. Compton Blud., Compton, Calif. 


Sensitive Miniature 
Pneumatic Transmitter 


A miniature pneumatic transmitter 
has been developed for measuring and 
transmitting readings of temperature, 
pressure, vacuum, differential pressure, 
and liquid level to recording, indi- 
cating, and controlling receivers, in- 
cluding miniature type receivers. 
Transmission is by means of air pres- 
sures of between 3 and 15 psi that 
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MARVEL Synclinal FILTERS 


DESIGNERS 
PRODUCTION MEN 
MAINTENANCE MEN 


The regularity with which Marvel 
Filt ‘rs are selected by DESIGNERS PRODI C- 
TION MEN—MAINTENANCE MEN is an im- 
portant consideration for you when selecting a 
FILTER for your machinery. It tells better than 
a thousand words why you can rely on 
MARVEL Synelinal Filters for dependable pro- 
tection of liquids in all HYDRAULIC and LOW 
PRESSURE SYSTEMS. 


Synclinal 


It’s sound business to protect the investment your 
machinery represents. Why not ask Marvel how 
you can enjoy the protection of Marvel Synclinal 
Filters—no cost or obligation to get the facts. 








LINE TYPE 
(Cutaway) 











Large series hydraulic em ey unit 
manufactured by The mison Engi- 
neering Co., are equipped with Marvel 
Synclinal Filters. 


aie eh, 
Ae 5 

Model A-12 Hufford Stretch-W 
Forming Machine manufactured by Huf- 


ford. Marvel Synclinal Filters are in- 
stalled as standard equipment. 


Reed-Prentice injection mold 

used at Superior Plastics, d 
Commonwealth Plastics, Inc. are 
equipped with Marvel Synclinal Filters. 


Write for Complete Engineering Data—Specify oil or water 


RVEV gineering (ompany 


J.C. 
Standards 


631C-E3 W. JACKSON BLVD 


CHICAGO 6, ILLINOIS 





3 
coil-itis 
got you 


constantly 


doctoring 
your 


tanks? 


Like the human appendix, pipe coils often give con- 
stant trouble until they are removed and replaced with 
Platecoils. Immediately, you will notice the difference 
as Platecoils put new life and profits into your heat 
transfer processes. They heat or cool 50% faster. They 
take 50% less space in the tank leaving room for 
greater payload. Platecoils overcome the limitations 
and operating difficulties of old fashioned and outmoded 
pipe coils to save hours of downtime. 
It costs less to cure coil-itis with Platecoils than to suffer 
its evils, 
Write for Bulletin P77 today! 


PLATECOILS SA 50% IN HEAT TRANSFER COSTS 


PLATECOILS REQUIRE At Motor Wheel Corporation cleaning 

time has been cut from 10 hours per 

90% LESS CLEANING pipe coil every 60 days to only one 
hour per Platecoil. Ask about other 
case histories, 

In 


DLATECOIL 


REPLACES PIPE COILS 





als 

e-*< 

7. 
Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, KOLD-HOLD MANUFACTURING CO., LANSING 4, MICHIGAN 


266 


New Parts and Materials. . continued 





have a direct relation to the measured 
quantity. 

This new type of transmitter, known 
as the series 650 pneumatic trans- 
mitter, uses Proc measuring ele- 
ments made by this company, and a 
simple transmitting mechanism with 
only one pivot and no flexures. Fric- 
tion and lost motion are said to be 
eliminated. The transmitter is sensi- 
tive to small changes in the measured 
value, as little as 0.03 percent of 
range, including reversal. High-speed 
transmission and superior control re- 
sult from the use of a pneumatic relay 
which has an output capacity of 3.0 
scfm. 

The series 650 pneumatic trans- 
mitter, weighing 74 lb., is weather- 
proof and can be installed in any loca 
tion and will operate in any position 

Bristol Company, Waterbury 20, Conn. 


No Diaphragm Motor 


| Or Cylinder In 


Solenoid Valve 


Requiring no diaphragm motor or 
cylinder, a new solenoid pilot con- 
trolled valve may be mounted in any 
position and is suitable for controlling 
the flow in either direction. The valve 
bodies are of cast iron, bronze, or 
stainless steel, and rubber or glass lin- 
ings are available. 

The valves require a separate oper- 
ating source of air, water, or oil, and 
when necessary, valves are made with 
a manual reset mechanism, and to trip 
on loss or application of power. 

The main valve will operate satis- 
factorily for line pressures up to 150 
psi and for temperatures up to 180 F, 
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Established 
1883 


\ 
0 
~ CONTINUOUS=TOOTH 


HERRING 
GEAR RED 


The Gear with the Backbone 


Some of the Many Proven On-the-Job Advantages 
of This Type of Gear Reduction Are as Follows 








1. No side thrusts. 

2. No avoidable deflections, distortions. 
3. No necessity for bearings having 
thrust capacity. 

4. Stronger teeth, due to the arch-like 
construction. 


5. Greater load-carrying capacity due 
to utilization of the full width of face. 


6. More silent and smoother action due 
to absence of distortion. 


7. No impact stresses due to avoidance 
of sideways deflections. 


8. Uniform load across face due to bal- 
anced thrusts of the opposing helices. 


9. Better lubrication due to the oil film 
formed by “wedge action” of the teeth. 


10. Less costly to produce due to the 
absence of side thrusts and no neces- 
sity for heavy sections to reduce deflec- 
tions —- also due to the simultaneous 
utilization of two cutting tools. 


11, Can be substituted for straight 
tooth gears without any change in de- 
sign of bearings or housings, or increase 
in face width, or alteration in pitch. 


12. No axial float is necessary because 
the “V” shaped herringbone teeth 
wedge automatically into the mating 
gear thus eliminating all sideways mo- 
tion and the consequent rubbing action 
of a screw-like nature existing in 
single helical gears which result in pit- 
ting and wear at relatively low loads. 
13. Less expensive gear housings and 
bearing housings due to balanced 
thrusts. 


14. Large helical angles are used; thus 
the full benefit of the helical principle 
is obtained. 

15. Tooth deflection, though very small, 
results in the greatest load being car- 
ried by the strongest section. 


All Gears are Generated Continuous-tooth Herringbone Gears, 
20° pressure angle, 30° helix angle 


Sead for Catalog 40-2 
D.O.JAMES GEAR MANUFACTURING CO. 


Since 1888 * 
1140 W. MONROE STREET 
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Makers of Every Type of Gear and Gear Reducers 


. CHICAGO 7, ILLINOIS 














From Jet Bomber Parts 


to Gas Range Bur 


MUELLER BRASS CO. 


Aluminum Forgings Sa 
Weight, Save Finishing 
and Provide the Sam 


Strength as Steel 


If weight and strength are important factors in your prod 
then Mueller Brass Co. forged aluminum parts may be your 
best bet. Mueller aluminum forgings weigh only “3 as muc 
as steel, yet they are approximately as strong. They mah 
parts for many applications and they are particularly desirable 
parts for high speed rotating and oscillating machines because 
reduce vibration and bearing loads, thus causing less 
other parts. They possess good dimensional stability 
retain their mechanical properties at high speeds 
reasonable temperatures. The smooth, bright 
surfaces save machining time and eliminate costly finishing. 
Mueller Brass Co. can forge aluminum parts to your specificati¢q 
in any practical size and shape from any of the standard 


ners 


ve 
Time 


ec 


pet, 


h 
e ideal 
as 

they 
wear on 
and 


and 





or special alloys. Write us today for compiete information. ~~, 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 
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but is limited by the maximum sepa- 
rate source pressure available. With 
rubber or hycar diaphragms, separate 
source pressure must exceed the line 
pressure by approximately 35 to 50 
psi minimum. 

This series of valves is available in 
sizes from 4 to 2 in. ips, and while it 
is supplied standard with Nema Type 
1 enclosure, watertight Nema IV or 
explosion-proof Nema VII (Class 1, 
Group D), can be provided. 

Davis Automatic Controls Lid., 
4251 Dundas St. West, 
Toronto 18, Canada 


| Measures Instrument 
| Sensitivity And Resistance 


Designed for the testing and cali- 
bration of d-c instruments in the lab- 
oratory and on production lines, the 
new Metertester M-2 has improved 
circuitry for sensitivity measurement, 
and also measures the internal resist- 
ance of the sensitive instruments with- 
out exceeding the full scale rating of 
the instrument under test. 

Features include: regulated power 
supply; stepless vacuum tube voltage 
control; illuminated 84 in. mirror- 
scale standard instrument, hand cali- 
brated; ruggedized null indicator 
movement for bridge balance indica- 


-_4 
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another new development 
in Micro-Fog lubrication 


by NORGREN 





Complete Visibility 
and Control of Oil Feed... 


no guess work. 
Jr 
| ain—>| [if 
Oil Feed Controlled by at 
[ 





Air ...gives very uniform rate 
of oil feed. 





Constant Oil Level... 
rate of oil feed not affected 


by ail supply. 


























for Bearings... Gear Chambers... Small Air Devices 


This new Norgren Micro-Fog Lubricator is designed particularly for use 
where maximum oil fog is required with minimum air consumption. 


® 


C. A. co. W 


3428 So. Elati St., Englewood 


IN COLORFUL COLORADO 
Valves @ Filters @ Regulators @ Lubricators @ Hose Assemblies 


PIONEER AND LEADER IN Oll FOG LUBRICATION FOR 25 YEARS 
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HANDY & HARMAN 


dt bat brazing’ 


strong as the parts themselves and warp- 
ing is held to a minimum. It is cheaper 
for us and saves us money on the clean 
up job and takes a good plate.” 
Thousands of other manufacturers say 
the same thing about EASY-FLO 45 
low-temperature silver alloy brazing. 
This bulletin tells you why. 


BULLETIN 20 gives full 
details about EASY-FLO 45's 
unmatched speed, reliability 
and economy in making strong, 
clean, virtually indestructible 
joints in ferrous and non-fer- 
rous metals. Write today for a 
free copy. 


point to the four 
joi he 
ed joints int 
SY-FLO 45 braz d jo! 
* e box proper which ts i 
a vy brass oF steel tubing. - 
one assembly is chrome plate 
ra 


RIGHT —The mon®’ 
made of bras 
the cast bottom 


ith 
brazed wit 
link pin (top arrow 


brazed. 


aaai _ Arrows 


OFFICES and PLANTS 
eR1OGEPLET. CONN 
PROVIDENCE @ + 
miCaGO. tht 





General Offices: 82 Fulton &t., New York 38, HM. Y. 
DISTRIBUTORS IM PRINCIPAL CITIES 


LEVELAND OMO 

OFT#OIT, mice 

1OS ANGELES. Cai 

'OPONTO Canmade 
@MONTEEAL Canada 
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tion; decade of 0.1 percent accurate 
Manganin wire wound resistors; direct 
reading bridge circuit. 

Range: 25 microamp full scale to 
10MA full scale, and 0-100V. Over 
all accuracy is better than 3 of one 
percent. Resistance range is 0-5000 
ohms. The unit operates on a power 
source of 115V, 60 cycles a-c. 

The metertester can be used as a 
precise source of d-c and voltage and 
as a precision wheatstone bridge in the 
0-5000 ohm range. It may also be 
used as a production limit bridge for 
the selection and testing of resistance 
values from +4 to +20 percent over 
the range from 0-5000 ohms. 


Marion Electrical Instrument Cc 
Manchester, N. H 


Lightweight 10 Hp 
Aircraft Motor 


Weighing only 203 lbs, a new air- 
craft motor which develops 10 hp for 
continuous duty is now being pro- 
duced with output shaft speeds of 
11,000 or 7,300 rpm, this unit is 
suited for such applications as control 


actuators, hoists, and bomb bay doors, 
and is designed to meet Air Force 
specification 32590. 

Operating on 400 cycle, 3-phase a-c, 
this motor, type A, has such features 
as pre-packed ball bearings, splined 
take-off shaft, AN mounting pad, 
rapid acceleration and high torque. 


U. §. Electric Motors, Inc., Aircraft Div., 
Box 2058, Los Angeles 54, Calif. 


| Gear Train Kit 


For Laboratory Work 


Featuring standard ratios frora 20:1 
to 1,250:1, and with special ratios up 
to 15,000:1 available where ceailend 
a new universal precision gear train kit 
has been designed for servo bread- 
boarding and general laboratory use. 
They have been used in research on 
automatic pilot equipment, bomb 
sights, computing gunsights, and simi- 
lar equipment. All ratios are obtained 


’ 
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WEED MORE INFORMATION OR 
LITERATURE ON... 
. . Products Appearing in the Advertising Pages? 
WANT COPIES OF THE LATEST CATALOGS KE 
AND BULLETINS ON... 
. - Metals, Rubber, Plastics, Finishes? 


. Mechanisms, Instruments, Electrical Devices? 
. Hydraulic or Pneumatic Components, Motors, Controls? 
. Other Types of Equipment and Engineering Materials? 


Every month Product Engineering : Product Engineering Not good ofter 7/1/53 


lists scores of new catalogs and : Please send complete information about the products advertised on the following pages: 

bulletins available from manu- ; ‘'f more than one product is advertised on @ page, indicate one in which you ore interested.) 
facturers. Some of these cover 
features of specific equipment. 
Others contain detailed techni- 
cal information on selection and 
application of broad classes of 
products. All are available to 


you for the asking. 


+ Send copies of the new bulletins and catalogs circled below to my attention. 
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USE THIS CARD» 


* For copies of any manufactur- 
ers’ bulletins described in this 
issue, circle postcard number. 


%* For additional information on 
advertised products, fill in num- 
bers of the pages on which prod- 
ucts appear in spaces provided 
on postcards. If more than one 


product appears in the adver- BUSINESS REPLY CARD 


First Cless Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 











tisement or if more than one ad- 
vertisement appears on a page, 
indicate by name or initial the 
item in which you are interested. 
Write in name if pages are un- 
numbered. 





Reader Service Manager 
Product Engineering 
330 West 42nd Street 
New York 36,N. Y. 
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Product Engineering—A McGraw-Hill Publication 


Getting all the information about all 
of the significant new developments in 
the design field every month is a tough 
. .. and time consuming . . . job. To 
save you time, the editors of Product 
Engineering screen scores of new cat- 
alogs and bulletins each month, select 
only the ones they know will be of 
interest to you, and summarize each 
for your convenience. The companies 
issuing these catalogs welcome your 
request for copies. 


To save you time in making such 
requests, simply use one of the at- 
tached post cards. 


For catalogs and bulletins, simply 
circle on the post card the numbers 
which correspond to those that ac- 
company our editors’ listings and 
descriptions. Our Reader Service De- 
partment will do the rest. 


Also use this same card when you 
want additional information on any 
products advertised in this issue. 


Just write, in the spaces provided, 
the numbers of the pages on which 
the products in which you are inter- 
ested are advertised. 


PLEASE USE ONE CARD ONLY... 
so that this service may also be avail- 
able to other men in your company 
who may read this same copy of 
Product Engineering. 


To be sure that your request will 
receive prompt and careful attention, 
please write or print legibly your 
name, company affiliation, and ad- 
dress. This service is valuable.to you 
only if you use it. We welcome your 
comments and suggestions at any time. 





We specialize 

in large, 
thin-section, 

light weight 
precision bearings 
for Aircraft, 
Automotive 

and Industrial 
Equipment 


A ‘eo es | 


K/\Y FETT 
Contact }\HA} UUIYN Muskegon 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120” OUTSIDE DIAMETER 


KAYDON BALL RADIAL BEARING 


16.875 


x 17.625 x 0.375 


DESIGNED FOR PRECISION RADAR MOUNT 


WORLD'S: THINNEST BEARINGS 


N AS A WEDDING RING... WITH THE PRECISION OF FINE WATCH PARTS 


Proportionately, that’s an understatement! A wedding 
ring as big as 17.625” outside diameter would be about 
four times as thick as the actual 0.375” section of these 
thin KAYDON bearings...and even the finest watch parts, 
enlarged proportionately, probably would not have the 
precision tolerance to which these bearings are consist- 
ently finished. ¢ These are by far the thinnest ball 
bearings ever made in this large diameter. KAYDON has 
developed the facilities and special techniques vital 
to such precision production. 

Precision miracles in extremely large bearings of 


unusually thin section have become routine achieve- 
ments at KAYDON. In addition to unique thinness that 
conserves space and weight, other outstanding features 
have been embodied in many special KAYDON bearings 
... for instance: Flame hardened bearing races drilled, 
tapped and gear-cut by the KAYDON process eliminate 
costly auxiliary parts, help improve machine design 
and performance, and make possible more compact, 
lighter machines of greater capacity. 

For unusually large, light weight, thin section bear- 
ings, contact KAYDON of Muskegon. 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller ¢ Taper Roller ¢ Ball Radial ¢ Ball Thrust 
© Roller Radial ¢ Roller Thrust ¢ Bi-Angular Bearings 


a. KAYUON 


MUSKECONeMICHICAN 


ENGINEKERIN G cORP. 


Pr Reetrianign AND ROLLER a oa, ae ae oo. ne 


Product Engineering — May, 1953 
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ase castings? 


= WELDMENTS 


CAN SAVE YOU MONEY! 


Acme weldments are replacing castings for leading machinery 


and equipment manufacturers everywhere because they do a 
better job at lower cost. Experienced Acme engineers at 
work with Acme’s complete fabrication facilities can give you 
these same advantages . . . Acme’s new 24-page, illustrated 
booklet shows you why. The Facts about Weldments and Cast- 
ings tells you what you should know about their relative 
strength, rigidity, vibration, design flexibility, and cost . . . facts 


to help you specify and save. And it’s yours for the asking... 


FACTS adeut 
. -€¢ME— waoncen ond ‘casts 


TANK and WELDING 


DIVISION of THE UNITED TOOL & DIE CO. 
1087 New Britain Ave. e West Hartford 10, Conn. 


© A.S.M.E. Qualified Welders ° National Board Approved 
® Hartford Steam Boiler Inspection Service © A.P.I. Approved 


© Underwriters Label and Inspection Service © Navy Approved 


Write for yours TODAY! 
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in the same basic gear housing by 
changing the gear clusters. 

In addition to the many uses of such 
a kit, the precision features include 
exact parallelism of the input and out- 
put shafts, uniform height above the 
breadboard, minimum backlash, maxi 
mum efficiency, and uniformity of 
torque transmission. Included in the 
package are 20 gear clusters which 
provide 19 ratios most used in the 
laboratory. Although the gear train 
has been standardized, special features 
and ratios are available. 


Bowmar In trument Corp., 


, Fort Wayne, Ind. 


Relay 50 Percent 


Smaller And Lighter 


The new series 22300 hermetically 
sealed relay shown is said to be the 
electrical and mechanical equivalent of 
an AN 3304-1 in a package that is 50 
percent smaller and lighter. 

An new armature design, plus a 
high temperature molded nylon bob- 
bin, has improved magnetic efficiency 
permitting the reduction of the over- 
all size and weight of the relay by 
one-half. The 22300 series retains 
palladium cross-bar contacts that are 














Bower. spher-o-honed design 





increases hearing life 





Bower engineers have incorporated many basic refine- 
ments into the design of Bower tapered roller bearings 
which cut maintenance to a bare minimum— increase 
efficiency. One of the most important of these is the 
exclusive feature illustrated above. Note that the flange 
at the large end of the cone is higher—providing a 
greater contact area for the roller heads. This greatly 
reduces wear, improves roller alignment and minimizes 
resultant “end play”. Also note the larger oil groove, 
providing positive lubrication to the roller heads. 


ROLLER 


GREATER AREA OF 
CONTACT OF ROLLER HEADS 
AGAINST HIGH FLANGE 
REDUCES UNIT PRESSURE 


Other important Bower features which increase bearing 
life and dependability are generated spherical roll- 
heads, and smooth, precision-honed races. And Bower 
bearings are known throughout industry for materials 
and workmanship of highest quality. 

Whether your product is in full production or still in 
the planning stage, you'll be wise to call in a Bower 
engineer now. He'll show you a wide range of sizes and 
types to fit any application. 

BOWER ROLLER BEARING COMPANY e DETROIT 14, MICHIGAN 
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SHOCK » VIBRATION ~~" 


identical to those used in the larger 


Maximum contacts are 6 Form A or 


5 | 4 Form C, 3 amp 28 volts d-c. Of 
coil construction only, the maximum 
coil resistance is 5000 ohms. Mini- 


mum operating power 0.75 watts for 
4 Form C contact form. Available in 
AN 3304 type enclosure for dynamo- 
tor or low capacitance application. 
| Side or top mounting arrangements 
are otenl. 
R-B-M Division, Essex Wire Corp., 
Logansport, Ind. 





Liquid Level Control 
Without Moving Parts 


For use with all electrically conduc- 
tive liquids such as: water, acids, alka- 
lies, nitrates, and sulphates, the type 
UDH2 liquid level control does not 
use floats, bellows, or other moving 
parts in the tank. Contact is made 


EW through probe rods. 
++ Of aN ’ The flexible design is said to permit 


wire-mesh isolator 5 the control to be adjusted for opera- 


tion over a wide range of resistivities 


that won’t change 
on the job! 


The new Type 7630 and Type 7640 ALL-METL Barrymounts 
have been specifically designed to eliminate loss of efficiency due to 
damper packing. Previous wire-mesh unit vibration isolators ex- 
hibited a definite loss of damping efficiency after a period in actual 
service, because the wire-mesh damper tended to pack. These new 
unit Barrymounts have eliminated this difficulty, because load-bearing 
spring returns damper to normal position on every cycle. 


@. Very light weight — helps you reduce the weight of 
mounted equipment. 

@ Hex top —- simplifies your installation problems. 

@ High isolation efficiency — meets latest government 
specifications (JAN-C-172A, etc.) — gives your equip- 
ment maximum protection. 

@ Ruggedized — to meet the shock-test requirements of The level controls are supplied in 
military specifications. : | dust-proof, dust-tight, water-tight and 

@ Operates over a wide range of temperatures — ideal for | explosion-proof enclosures. Probe fit- 
guided-missile or jet installations. | tings to meet a wide range of require- 

ments are available. The control oper- 

| ates with a low to high potential on 
the probe rods depending on require- 
ments. 


Free samples for your prototypes are available through your Davis Automatic Control, Lid., 
nearest Barry representative. | 4251 Dundas Ss West, Toronto 18, Canada 


and fluids. The control can be sup- 
| plied to distinguish between liquid, 
| foam and vapor. 


Compare these unit isolators with any others — by making 
your own tests, or on the basis of full details contained in Barry 
Product Bulletin 531. Your free copy will be mailed on request. 


Gear Type Hydraulic Pumps 
| For Fuel Systems 

| New gear type hydraulic pumps in 
the LAM series are designed for use 
in fuel oil systems for oil transfer or 
filtering. With the addition of a pres- 
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for the home-workers 


‘v vy i T i? 


MADISON-KIPP 


The majority of Americans have two important jobs — one to make 
a living and another to make living more enjoyable around their homes. 


The home-worker is a selective buyer. He understands value. He is 
quick to recognize improvements in product design. That's why the 
Flour City Brush Co. of Minneapolis selected Madison-Kipp Die castings 
for their Autowash Brush. They add the magic touch that increases sales. 


Perhaps you should use more die castings in your own products. Please 
write to our home office in Madison, Wisconsin. 


MADISON-KIPP CORPORATION 
206 WAUBESA STREET * MADISON 10, WISCONSIN 


¢ Skilled in Die Casting Mechanics » Experienced in Lubrication Engineering « Originators of Really High Speed Air Tools 
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fastener Strength — 


CLEVELAND 760 Clualdiy 


High i 
Heat Treated 
Cap Screws 


It’s easy to select hex head cap screws when you know that one type, 
which costs very little more than the general run, has all the desir- 
able qualities recommended by metallurgists and engineers. Cleve- 
land High Carbon Heat Treated Cap Screws made by the Kaufman 
Process—the Double Extrusion method—‘‘come through” with all 
the important points experts look for in correctly made fasteners. 


Cieveland specializes in Cap Screws (all standard heads), Set Screws and 
Milled Studs, in unusually wide size ranges. 


CLEVELAND 7% (2a4Y FASTENERS 


New Parts and Materials continued 


ure regulating valve they can be used 
as a supply pump for high capacity oil 
purners 

The LAM series pumps will handle 
No. 2, 3 or 4 fuel oil, or preheated 
No. 5 fuel oil. They are available in 
five sizes, with capacities ranging from 
10 to 65 gph at 1,800 rpm and 100 
psi 

An internal relief valve may be used 
which can be sei between 50 and 200 
psi by an adjustment, but this valve 
cannot be used as a control or pressure 
regulating valve. 

The LAM series pumps are also 
available as 115/230 volts motor- 
pu P combination units. 

Webster Electric ¢ 
1900 Clark St., Racine, Wi 


Geared A-c 
craft Motor 


Rated for continuous duty, this 2 
hp, 400 cycle, 3-phase, a-c aircraft 
motor, type GA unit has internal gear- 
ing to give multiplied torque at low 
specds for driving such components 
15 hydraulic pumps, compressors, and 
hoists. A wide range of gear ratios 


with output speeds from 1,500 to 


5,090 rpm permits selection of the 
most efficient speed to drive the com- 
ponent. 

Features of type GA include hard- 
ened and shaved helical gears, pyra- 
midal base, integral fan for self-ven- 
tilation, internal spline take-off shaft 
and AN mounting pad. These motors 
are designed to meet the requirements 
of Air Force specification 32590. 

U’. S. Electrical Motors, Inc., Aircraft Div., 
Box 2058, Los Angeles 54, Calif. 
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EPENDABILITY.- 


ASSURED D 


WITH 


Lan Electiéc 


rractionat nosseeowr MOTORS 
... an end result of special engineering 


The satisfactory experience of users of many 
thousand types of products equipped with 
Lamb Electric Motors has proved the 
importance of designing the motor for the 
particular application. 


By providing the exact mechanical and 
electrical requirements, special engineering 
assures dependability and the other motor 
qualities essential for outstanding product 
performance. 


Other advantages usually obtained with 
Lamb Electric specially engineered motors 
are-savings in space, weight and cost factor. 


The time to realize the full benefits of a Lamb 
Electric Motor is while your product is in 
the design stage. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 

In Canada: Lamb Electric—Division of 

Sangamo Company Ltd.—Leaside, Ontario 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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when 
quality counts 
and accuracy 
is important 


call 


Standard 


Stamping 


for all perforated 
metals, plastics, 
masonites, papers 


Standard srampinc « 


PERFORATING COMPANY 


Write now for more infor- 
mation and for a copy of our new 
folder “There Are Holes in Our Story.” 


PPE 
Name 





Company 
Address 











City..._..Zone____ State____. 





MEETINGS 





May 11-13 


INSTITUTE OF RADIO ENGINEERS— 


| National Conference on Airborne 
| Electronics, Dayton Biltmore Hotel, 


Dayton, Ohio. 


| May 15-16 


OPERATIONS RESEARCH SOCIETY OF 
AMERICA—Annual Meeting, Case In- 
stitute of Technology, Cleveland, 
Ohio. 


May 18-22 


MATERIAL HANDLING INSTITUTE— 
National Materials Handling Exposi- 
tion, Convention Hall, Philadelphia, 
Pa. 


May 20-22 


SOCIETY FOR EXPERIMENTAL STRESS | 
ANALysis—Spring Meeting, Hotel | 


Schroeder, Milwaukee, Wis. 
May 26-27 


AMERICAN INSTITUTE OF ELEC- | 


TRICAL ENGINEERS—Conference on 
Electric Heating, Detroit-Leland Hotel, 
Detroit, Mich. 


May 27-29 


AMERICAN SOCIETY FOR QUALITY 


| CoNTROL—Annual Convention, Con- 
| vention Hall, Philadelphia, Pa. 


| May 31-June 3 


AMERICAN GEAR MANUFACTURERS 
AssOcIATION—Annual Meeting, The 
Homestead, Hot Springs, Va. 


June 1-5 


CONFERENCE ON INDUSTRIAL RE- | 


SEARCH—Fourth Annual Conference, 


Harriman Campus, Columbia Univer- 


sity, New York, N. Y. 
June 1-12 


CANADIAN INTERNATIONAL TRADE 


Fatr—Exhibition Park, Toronto, Can- | 


ada. 
June 7-12 


SociETY OF AUTOMOTIVE ENGI- | 


NEERS—-Summer Meeting, Ambassa- 


| dor Hotel and Ritz-Carlton Hotel, | 
| Atlantic City, N. Y. 


| June 15-19 


AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—Summer General 
Meeting, Chalfonte-Haddon Hall, At- 
lantic City, N. J. 





Get 
astonishing 


POWER 


and other unique 
advantages with 


GAST rotary 
AIR 
MOTORS 


Modal 
1AM 


Up to 
1/6HP 

—only 
22" dia., 
weighs 
p 1¥e ts. Model 8 AM 
Up to 4 H.P.— 
only 6'A” high 
(less muffler) 











Modei 
=< 4AM Model 2 AM 
Up to 'A H.P.— 
Up to | H.P.— weighs approx. 
only 5%” high Va Ibs. 
(less muffler) 


FOR YOUR ORIGINAL EQUIP- 
MENT APPLICATIONS ... 


Gast rotary-vane Air Motors may 
solve tough problems on your 
product! They're lower in first 
cost, variable in speed, explosion- 
proof, quick starting, amazingly 
compact and light compared to 
electric motors. 





Four sizes available, reversible 
and non-reversible ball bearing 
types, several mounting styles, 
speeds to 12,000 RPM. Numerous 
accessories. “Air may be your 
Answer!" 


Write Gast, stating your 
specific problem or men- 
tion model that interests 


Original Equipment Manufacturers for 
Over 25 yeors 


ROTARY 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 
(TO THeEE HP.) (70 30 185) {70 28 tects) 
GAST MANUFACTURING CORP,199 Hinkley St,, Beaton Harber, Mich, 
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Catalogs 


and 


Bulletins 


Request additional information using 
postcards following page 270 





(1) COUPLING OR CONVERTER 


—Twin Disc Clutch Co., Booklet, 32 | 


pp. Explains where couplings and 


torque converters should be used, and | 


why. Illustration and text explain why 


a hydraulic coupling transmits only | 


input torque, and a hydraulic torque 
converter multiplies torque. 


to all types of industrial machinery. 


(2) HIGH TEMPERATURE OIL | 
Booklet | 
2-416B, 4 pp. Describes a new oil for | 


—E. F. Houghton & Co., 


use at temperatures of 500 F and over. 
Combines 


carbon content petroleum oil. 


equi pment. 


(3) CONTROL CENTERS—Allen- | 
Bulletin 798, 28 pp. | 


Bradley Co., 
Features multi-unit control centers, 
and includes unit dimensions, ratings, 


and typical applications. Layout charts | 


and floor arrangements are illustrated 
to simplify planning, and a typical 
specification is included. 


(4) HELICAL GEAR DRIVES— | 


Link-Belt Co., Booklet 2451, 16 pp- 


Advantages, fields of application, and | 
correct selection are discussed. Full | 


page cross-sectional views show design 


and construction features both double | 
and triple reduction types. Load classes | 


for 170 types of machines are given, 
and tables give maximum overhung 
loads for drives of various sizes. 


(5) DIRECT WRITING RECORD- 
ING SYSTEMS—Sanborn Co., Book- 
let, 6 pp. Includes a chart of the 
various phenomena that can be re- 
corded with direct writing recorders, 
together with transducer data and 
examples. Also has complete per- 


Product Engineering — May, 1953 


Has ad- | 
vantages of each type drive as applied | 


molybdenum disulphide | 
with a synthetic base and a pure, low- | 
Will | 
not separate in storage, and can be | 
used for spray or mist dispensing | 
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aft 
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selected for Quality 
and Dependability 


Products bearing these familiar 
trademarks have all established 
enviable reputations for quality and 
dependability. And to guard product 
reputations, these manufacturers 
continue to specify castings by National 


—one of the Nation's largest founders. 








————_ | 





SL 
Detect 


QUALITY GEARS 


wil 


diy 


si ll 


7) 4 


TYDRAGEHDE <°- 


National's unparalleled experience in producing 


malleable, heat-treated malleable, and steel castings 


is at your disposal. Sales offices and engineering facilities 


are located at all five strategically locatéd plants. 


A 8S 


PLANTS LOCATED IN Sharon, Pa., Cleveland 6, Ohio, 


indianapolis 6, Ind., Melrose Park, Il!., and Chicago 50, Ill. 


SEE , 


A 16mm Techriicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how 
malleable iron is made ... tested... 

used . . . how its production economy, 
ductility, machinability, toughness 
will give you a better finished 
product. Available 

for group showings. 


op : 


foe Team rostaton 
a apesver 








RADII 
AND FILLETS 


SMOOTH 
SURFACES 


BOSSES 





SHARP 
EDGES 


MICROCAST austenal laboratories, inc. 
DIVISION ial aium ehtmas none Ghanian oh Ge 


Catalogs and Bulletins continued 


formance data and __ specifications 
Has illustrations and wire diagrams ot 
one, two, and four channel systems 


(6) MULTIPLE V-BELTS— Ther- 
moid Co., Booklet 3787, 8 pp. Shows 
construction and gives the dimensions 
of various sizes of multiple V-belts, and 
light duty V-belts. Has simplified con- 
version tables for determining the cor- 
rect belt to use 


(7) FASTENERS— Simmons Fas 
tener Corp., Catalog 1252, 36 pp 
Large drawings show construction de 
tails of the many types of fasteners and 
receptacles, along with engineering 
data, and installation details. Has di- 
mensional drawings and photos of the 
following fasteners: Spring-Lock ; 
Roto-Lock; Link-Lock, Quick-Lock; 
and the Dual-Lock. 


(8) OPTICAL GAGING—Eastman 
Kodak Co., Booklet FI-68, 12 pp. 
Describes new methods of optical 
gaging to cut inspection and tool-room 
costs. Illustrates the uses of special 
fixtures and charts to inspect to close 
tolerances large parts, complex shapes, 
and blend holes and recesses using con- 
tour projection. Schematic drawings 
show how instruments operate 


(9) SPECIAL ELECTRICAL EQUIP- 
MENT—Electric Specialty Co., Cata- 
log 53 P-D, 12 pp. Discusses the de- 
signing of specially designed rotating 
electrical equipment for specific re- 
quirements. Covers: Motors; motor 
generator sets; dynamotors and con- 
verters. lilustrations and applications 


are given 


(10) CONTROL VALVES—Ross 
Operating Valve Co., Bulletin 101 A, 
12 pp. Explains the characteristics and 
advantages of air power and describes 
the three fundamental types of air con- 
trol valves: The integral pilot oper- 
ated; the remote controlled; and the 
direct operated. Colored drawings 
show construction; and operation is 
explained. 


(11) CONTROL CENTERS—West- 
inghouse Electric Corp., Booklet 
B-5621, 31 pp. Discusses the charac- 
teristics of control centers that aid in 
the flexibility of application and ease 
of servicing. Three types of control 
centers are described, and the various 
electrical components that make up 
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HYDRAULIC CONTROL OF AIR CYLINDER OPERATION 
GIVES ABSOLUTE SMOOTHNESS OF PISTON ROD MOVEMENT 


Model DC-50 


Maximum Checking — 
Capacity 3000 Lbs. 


Wir THE Bellows Hydro-Check you can 
combine the speed, economy and flexibility of 
air power with the smoothness of hydraulic 
operation. The Bellows Hydro-Check eliminates 
the natural “bounce” or “springiness” of air, 
gives an air-powered piston rod unparalleled 
smoothness with complete freedom from chatter. 


In work or tool feeding operations the Hydro- 
Check can be set to provide hydraulic control 


Model HC-12 


Maximum Checking — Capacity 1200 Lbs. 


of the feed rate through the entire stroke or at 
any given point without affecting either rapid 
advance or rapid return. 

The Bellows Hydro-Check, while designed 
primarily for use with Bellows “Controlled- 
Air-Power” Devices, can be used with any con- 
ventional air cylinder. It proves equally effective 
in providing a controlled teed rate in manual 
feeding operations. 


Write for Bulletins HC-600 and CL-50. See how effective 
this positive control of pneumatic operations can be to you. 
Address Dept. PE-553 The Bellows Co., Akron 9, Obio 


The Bellows Co. 


AKRON, OHIO 


FOR FASTER, SAFER, BETTER PRODUCTION 


Product Engineering — May, 1953 





Fi 


FIT— 


where others won't! 


In close quarters, an O-M Cylinder really shines because it 
is ALL CYLINDER! The interlocking mechanism, which does 


away with tle rods and projecting end caps, means that more 


power is packed into less space. Saves up to 4 installation 
space. Also provides perfect alignment, friction-free perform- 
ance. Easier to install and repack. End plugs tapped for uni- 
versal mounting . with a complete range of mounting 
brackets, interchangeable bore for bore. All machined steel, 
with bearing bronze (no castings)—easily turned down to fit 
in deep recesses of machines or bases. Available in full range of 
sizes (1'4" to 8" bores) with standard, 2 to | or oversize rods. 
Completely interchangeable parts. 


14-DAY DELIVERY ON MOST SIZES 


Send today for FREE catalog and complete 
set of '4 and \4-scale templates showing 
f all cylinders and mounting brackets 


MILLER 
MACHINE CO. 


A indi, 


ORTMA 


1218 150th Street * H 


(CO Please send latest O-M catalog. 
(C Please send complete set of templates. 
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| Catalogs and Bulletins 


typical units are illustrated and de- 
fined. Reference tables for the proper 
selection of starter size are included. 


(12) SPEED-REDUCTION DRIVE 
—American Pulley Co., Catalog 50 
MZ, 20 pp. Illustrates and describes 
the Shaft-King shaft mounted speed- 
reduction units adaptable to any shaft 
size up through 3 }§ inches. Has di- 
mension of units, where they are 
used and how installed, including in- 
structions on how to select the correct 
size unit for a given application. 


| (13) SCREW CONVEYORS AND 
Catalog | 


FEEDERS—Link-Belt Co., 
2289, 92 pp. Conveyors for light, 
heavy, fine, coarse, granular, flaky, and 
free-flowing materials. Has detailed 
engineering information with selection 
tables and hp formulae, layouts and 
arrangements, and dimensional data to 
permit selection for mary types of ap- 





plications. 


(14) HONEYCOMB STRUCTURES 
—Douglas Aircraft Co., Catalog, 28 


pp. Describes Aircomb, a honeycomb | 
| structure of paper impregnated with | 


a phenolic type resin for strength. 
Shows manufacture, rigidity-weight 
ratio; insulating properties; illustra- 


comparative properties. Has 
graphs giving characteristics. 


ERS—Standard Locknut 
washers, Inc. Bulletin 30, 6 pp. Has 
illustrations and dimensional drawings 


nuts. Tables give complete dimensions 
for: shaft; lockwasher; and locknut. 


(16) ELECTRICAL LAMINA- 
TIONS—Thomas & Skinner Stee! 
Products Co., Bulletin L-752, 24 pp. 
Gives advanced techniques, general 
specifications, material applications, 
and comparison of the typical prop- 
erties of thin steel laminations of 
iron-silicon alloys. Has many graphs 
of electrical characteristics, and lami- 
nation drawings and dimensions. 


(17) MINIATURE METAL-CASED 
CAPACITORS—Aerovox Corp., Bul- 
letin. Contains standard listings, spe- 
cifications, drawings, and other data 
on a line of miniature foil-paper capa- 
citors housed in tubular metal cases 





with vitreous ceramic terminal end 


tions of uses; engineering data; and | 
many 


(15) LOCKNUTS & LOCKWASH- | 
and Lock- | 


of the types of lockwashers and lock- | 





DESIGN IDEA CUTS 
PRODUCTION COST 507, 


IMPLE replacement of heavy cast 

covers with welded steel units 
effects an 80% reduction in weight 
on elevator machine covers at The 
Shepard Elevator Company, Cincin- 
nati, Ohio. At the same time, manu- 
facturing cost is 50% less. These 
direct savings result from less mate- 
rial and elimination of machining 
required on former castings. 


Weight reduction is particularly 
important on this equipment since 
elevator machines are usually mount- 
ed on upper floors of multi-story 
buildings. Easier handling within 
the manufacturer’s own plant as well 
as lower shipping charges further 
add to lowering total costs. 


In manufacture, it was originally 
necessary to mill the bottom edge 
to form an oil-tight seal. This entire 
operation is now elimjnated. The 
complete unit is manufactured with- 
in the shop and without dependence 
on outside sources for castings. 


Fig. 1. Original 
construction of 
gear case cover 
weighed 66 
pounds and re- 
quired milling 
of bottom edge 
for oil-tight seal 
with gear case. 


Fig. 2. Stee] de- 
signed gear case 
cover now 
weighs only 10 
ounds and costs 
alf as much to 
produce Fabri- 
cated entirely 
within manufac- 
turer's own shop 
by welding. 


Fig. 3. Assembly 
of cover on gear 
case. mp is 
16 gauge sheet 
metal welded to 
_ angles 
orming oil-tight 
seal with maia 
gear case, 


How to Design in Welded Steel 


Send for latest design bulletins. Write on 
your letterhead to Dept. 1304. 


THE LINCOLN ELECTRIC COMPANY 
CLEVELAND 17, OHIO 
THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING FQUIPMENT 
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A hearing design 
simplified 
reduces 


internal 


The performance efficiency and life expectancy of 
anti-friction bearings depends to a great extent on 
the ability of the bearing designers to hold internal 
wear toa minimum. They have found that wear can 
be materially lessened by reducing the number of 
bearing parts subjected to wear. In the case of 
MULTIROL SE Series roller bearings all parts have 
been eliminated except the anti-friction essentials 
of load carrying rollers and contacting races. Loose 
or welded in retaining rings and cages ordinarily 
found in roller bearings of this type have been dis- 
carded in the exclusive MULTIROL design. 


Here rollers are retained by rolled over lips on end 
shoulders that are solid extended sections of the 
outer race. Cages are not required and other deli- 
cate parts that may wear, warp or break loose in 
mounting or in service are not needed. Numerous 
other advantages accrue from this MULTIROL bear- 
ing construction in addition to reduced internal wear 
and longer bearing life. 


Lubrication Advantages 


Important among 
these is the extra 
protection against 
destructive foreign 
particles provided in 
SE series bearings 
by a lubricant re- 
Aue taining groove, built 
Link ys, oem into the inside di- 

ameter surface of the 
roller retaining end shoulder. The ring of lubricant 
held in this groove acts against the inner ring O. D., 
increasing the sealing effect of the precision toler- 
ances between these shoulders and the inner race. 
Notice, too, the groove above the roller ends. Acting 
as a lubricant reservoir, this groove provides MUL- 
TIROL SE series bearings with an extra margin of 
protection against neglected or delayed lubrication. 
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Typical Performance 
Harnishfeger P&H Hevi-Lift elec- 
tric hoists carry up to 15,000 
pound loads on MULTIROL SE 
series bearings. Their extra ca- 
pacity and precision with rug- 
gedness help reduce necessary 
radial bearing space in the up- 
per and twin bottom sheaves. 
Two additional SE bearings add 
smooth efficient and dependable 
performance in the hoist trans- 
missions, 


The Automatic Transportation Company's Transporter uses eight 
Multirol SE Series bearings in the four rear wheels to carry 6000 
pound capacity loads easily and freely. Wheels are mounted 
dual on each fork and two bearings with a center spacer support 
each wheel. These small but rugged bearings accommodate a 
large shaft with a comparatively small O. D. and materially 
reduce starting and rolling friction for finger-tip maneuverability 
of this heavy duty material handler. 


Other MGILE Bearings 


MULTIROL CF GUIDEROL CT 


A new 140-page Bearing Reference Guide complete 
with 30 pages of vital engineering data has just 
been released by the McGill Manufacturing Com- 
pany. It has the full story on the advantages of 
Multirol SE Bearings as well as information on the 
Multirol CF and CYR and Guiderol Bearings. Send 
now for your copy of McGill Catalog No. 52. 


Ms G | L L ae Precision Bearings 


McGILL MANUFACTURING COMPANY, INC. 
201 N. Lafayette Street, Valparaiso, Indiana 


283 


MULTIROL CYR 
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W seals. Depending on impregnant 
FE C4 n e t ere ised, these capacitors Operate in tem- 
perature ranges from 40 to +85C, 

, and from —55 to +125€ 


° 8 
| n 9 u rr Wi (18) TRANSMISSION SYSTEMS 
Fischer & Porter Co., Catalog T-50, 


20 pp. Describes the pneumatic, mag- 


netic, electric, electronic, and elec- 
tronic-follower transmission systems 
for use in measurement and control 


of flow, pressure, liquid level, vis- 
cosity, and specific gravity. Has illus- 
trations of perfo-mance characteris- 
tics, and schematic diagrams of the 
various systems. 


(19) CLOSE COUPLED PUMPS 
Allis-Chalmers Mfg. Co., Bulletin 
52B6083A, 6 pp. Shows construction 
features in a large cross-sectional view 
of a new close coupled general pur- 
pose pump having capacities to 2,500 
gpm at heads to 550 fect. Has pack- 
ing or mechanical seal. Gives dimen- 
sions and other specifications. 


(20) GASKETING The U.S. 
Stoneware Co., Bulletin G-520, 4 pp. 
Gives complete information on the 
basic compositions and physical char- 
acteristics of Tygon gasketing. Made 
of compounded polyvinyl resins, the 
gaskets are non-oxidizing, and are 
used for positive seals in corrosive 
service. Tells where and how ap- 


We are equipped to design and manufacture special bolts 

to your individual requirements efficiently and quickly. plied, and gives advantages and disad- 
By using special Circle ® bolts, you can often simplify = 

design .. . add extra holding strength . .. speed assembly 

...and lower unit costs. 


(21) FREE WHEELING CLUTCH 
Odin Corp., Catalog 100, 4 pp. 
In bringing all of your fastener problems to us... you Has complete specifications on a 

receive the attention of specialists who can demonstrate roller ig free wheeling clutch hav- 
d ing irom 3 to 20 rollers for the trans- 

" mission of torque depending on the 

clutch size. Locking and unlocking 

fasteners. of rollers may be made at frequencies 


It will cost you nothing to get the facts. Simply write us. up = times per sec. Also has list 
“ of applications. 


the practical advantages of adopting special bolts . . 
who can also supply your requirements for standard 


(22) ELECTRIC & ELECTRONIC 


COMPONENTS—tThe Sealtron Co., 
Catalog S-53, 32 pp. Has photos, 
diagrams, and data covering 1,600 
stock seals and special assemblies 


Also shows line of electronic and 

ae CONN? electrical control systems, test equip- 
ment, components, and communica- 

. Division of Buffalo-Eclipse Corporation tions equipment. Has line drawings 


North Tonawanda, N. Y. and specifications for each component. 

Sales Offices in Principal Cit. 
ODUCERS OF CIRCLE @ PRODUCTS — BOLTS + NUTS © RIVETS AND SPECIAL FASTENERS (23) FS pienge sel 
Ese ss mAs : Se? nia AS | METERS-—The Helipot Corp., Cata 
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DEARBORN knows how... 
to economically convert flat GLASS 


FOR PRODUCT APPLICATION 


GLASS 


METALIZED 
TEMPERED - GLAREPROOF REQUEST HERE FOR MORE INFORMATION 


- SHOCKPROOF - HEAT RESISTANT | f f H ‘ | ‘ | 
Concave Squares Gla SS Com pany 


Convex Odd shapes 2400-44 W. 2Ist STREET CHICAGO 8, ILLINOIS 
Bent Beveled Gentlemen 


Flat Drilled Your facilities for processing flat glass are of interest to us. Please send 
Circles Machined more information on your capacity for handling my special requirements 


Ovals Decorated for glass on the following products 


My blue print and specifications are attached. Please send information 
marked for my personal attention 


x, 


», « DEARBORN ty oot ee 7s 


Specialty... Company name 
@ CERAMIC FIRED 
@ BAKED Address 


@ CLEAR ORGANIC City and state 


DEARBORN GLASS CO. PLANTS AT CHICAGO, ILL. AND JERMYN, PA 


Product Enginccring 








"nC TH Ope 
FOR TOUGH 
OPERATIONS” 


says MeCULLOCH MOTORS CORP. 
‘Makers of the famous McCulloch Chain Saws 


“We tested all types and makes 


of lubricants for the Zerol gears 
in the transmission. The one grease 
selected for long, tough operation was 
LUBRIPLATE. Now that we have pro- 
duced thousands of McCulloch Chain 
Saws, we more than ever recommend 
the use of LUBRIPLATE Lubricants in 
our tools.” 


For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56- “LUBRIPLATE 
DaTA Book”. . . a valuable treatise on 
lubrication. Write LUBRIPLATE DIvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery, LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 
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log, 40 pp. Gives general specifica- 
tions, all characteristics, and other 
engineering information on a line of 
single and multi-turn potentiometers, 
and the duodials. Has many illustra- 
tions and graphs. 


(24) TANTALUM CAPACITORS 
—Fansteel Metallurgical Corp., Bul- 
letin 6.100, 4 pp. Describes a line of 
tantalum electrolytic capacitors rang- 
ing from 1.5 to 30 microfatads with 
working voltages up to 125 v d-c, and 
occupies less than 1/10 cu inch. Lists 
22 standard capacitors and has graphs 
showing temperature characteristics. 


(25) ELECTRICAL INSULATION 
—Dow Corning Corp., Bulletin, 8 
pp. Gives advantages of the class H 
electrical insulation containing sili- 
cones. Said to have temperature ad- 
vantage of 100 C and a greater life 
expectancy. Has illustrations showing 
applications, and a complete list of 
specifications. 


(26) HYDRAULIC & PNEU- 
MATIC PACKINGS—Greene, Tweed 
& Co., Catalog MP-200, 30 pp. 
Contains detailed information on per- 
férmance, installation, and main- 
tenance procedures, as well as selec- 
tion and dimensional data on all 


| Palmetto molded packing. Advan- 


tages and recommended usages of each 
are discussed. Has charts, cutaway 
structural and application drawings, 
and operational tables. 


(27) LEVEL CONTROL — Fielden 
Instrument Div., Bulletin F-101, 8 


| pp. An electronic level control with 
| no moving parts or diaphragms is de- 
| scribed, listing the applications and 


the various types of electrodes availa- 


| ble. Has complete specification and 


installation data. 


(28) D-C SOLENOIDS — Cannon 
Electric Co., Bulletin DCS3, 72 pp. 
Shows 82 types of d-c solenoids in 
5 shell diameters and 25 different coil 
windings for intermittent and con- 
tinuous duty. Has photos, dimen- 
sional sketches, sectional views, charts, 
and applications. Engineering data 
include: duty cycle, rated voltage, 
stroke, current drain, ambient tem- 
perature, and tractive force of each. 


(29) TORQUE CONVERTERS FOR 
TRUCKS—Twin Disc Clutch Co., 
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Bulletin 501, 12 pp. Gives application 
to on-highway and off-highway units, 
and gives advantages of highest torque 
multiplication of pulling and torque 
converter braking. Graphs show per- 
formance characteristics, and _ illus- 
trations show typical applications. 


(30) SELF-CLEANING STRAIN- 
ERS—S. P. Kinney Engineers, Inc., 
Booklet, 12 pp. Describes the operation 
of a self-cleaning strainer that will re- 
move fine suspended particles from 
raw or process water and disposes of 
them while still maintaining pres- 
sure. Operation pressures up to 250 
psi, with pipe sizes from 2 to 36 inches. 


(31) DESK CALCULATOR—Pang- 
born Corp., Folder, 6 pp. Presents in 
easy to use form formulas, constants, 
and conversion factors useful in basic 
engineering, blast cleaning, and dust 
control calculations. Included are 
geometric relationships for circles, 
squares, cylinders, spheres, pyramids, 
measures of pressure, and guides for 
determining tank capacities. 


(32) WATERPROOF SWITCHES 
—Control Products, Inc., Catalog, 18 
pp. Has illustrations and complete 
specifications on: SPST toggle switch; 
SPDT toggle switch; single pole push 
button; and single pole lever actuator 
type waterproof switches. Also has 
details on single cable and waterproof 
connectors, details on single cable 
and waterproof connectors, and high 
temperature and warning switches. 


(33) DETACHABLE CHAINS— 
Chain Belt Co., Handbook, 46 pp. 
Plain chain and attachments are illus- 
trated and described, including tables 


WITH GRANODINE® 


Technical Service Data Sheet 
Subject: PROTECTING FRICTION SURFACES 





Fabricators and product designers, particularly in the autémotive field, 
are aware that even highly polished surfaces under friction weld, gall and 
score. One of the most inexpensive and practical methods of preventing 
this is to coat the metal to prevent metal-to-metal contact. With cast iron 
or steel, the “Thermoil-Granodine” manganese-iron phosphate coating 
provides a wear-resistant layer of unusual effectiveness. 


greatly the = 

of parts subject to friction. It 

surface ee of yo B. like the diesel engine lines 
shown above and the many om Tagg Fy 
automobiles and other ermoil- 
Granodine” with its ae lubricating 
properties is particularly valuable in these 
and similar applications because of its ability 
to retain oil and maintain lubrication under 
igh pressures and high velocities. This ACP 
wear-proofing chemical not only permits rapid 
“break-in wit scoring, scuffing and welding 
but also reduces subsequent wear on friction 
parts. 











Thermoil-Granodizing removes 
“fuzz” from ferrous metal friction 
surfaces and produces a coating of 
non-metallic, water-insoluble manga- 
nese-iron phosphate crystals which 
soak up and hold oil as bare untreated 
metal cannot do. The oiled crystalline 
“Thermoil-Granodine” coating ‘on 
piston rings, pistons, cylinders, cylin- 
der liners, cranks, cam-shafts, gears 
tappets, valves, spiders and other 
rubbing parts, allows safe break-in 
operation, eliminates metal-to-metal 
contact, maintains lubrication and 
reduces the danger of scuffing, scor- 
ing, welding, galling and tearing of 
the metal. The work to be protective- 
ly treated is merely Thermoil-Grano- 
dized and oiled, usually with « 
soluble oil. 





giving dimensions, weight, strength, 

and lengths. Chain drive and con- jushed, " 

veyor applications are illustrated. Also MIL-C-16232 for Socal aiel GEMEED "eed " phoaphase 
: Type I 

covers chain theory, travel, recom- treating compounds. 

mendations for drives and conveyors, AN-F a : . ‘ 

and sprocket theory and design. (See also US.A. Ae Mbworeans bat . Veet 


U.S.A. 57-0-2C 
Type Il, Class A 


U.S.A. 51-70-1 


SPECIFICATION NUMBER SPECIFICATION TITLE 











(34) PICKLING--American Chemi- Finishes, protective, for iron and steel parts. 


cal Paint Co., Bulletin 13, 80pp. 





Completely describes the pickling pro- 
cess, action of the acids, preparation 
of the metal, operation of the bath, 


Finish 22.02, Class A 


Painting and finishing of fire control instruments; 
general specification for 





Navy aeronautical process s; 


phosphate rust-pr 


ification for com- 
ng process. 














and suggested practices for the pick- 
ling of various parts and metals. 





WRITE FOR FURTHER INFORMATION ON 
“THERMOIL-GRANODINE” AND ON YOUR OWN METAL 
PROTECTION PROBLEMS, 


(35) VIBRATION ISOLATORS— 
The MB Mfg. Co., Bulletin 410B, 
12pp. Illustrates: fundamental mo- 
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IF YOU WORK WITH ELECTRICAL 
OR ELECTRONIC CIRCUITS... 


uth 


WAS MADE 
TO HELP YOU... 


A color film with schematic animation 
and supporting narration...to help you 
select connectors engineered to your re- 
quirements and operating conditions. 
Disconnect system? Number of con- 
tacts? Voltage? Amperage? These and 
other factors are covered in this helpful 
film. In addition you’ll learn how the 
printed Cannon Plug Guide (below) 
leads you to the right connector for any YRRENT Capacity 


and its relation to contact spacing. 


job. Request your free showing today. Ps TTT Ay 
VY o /o/ 


CANNON PLUG GUIDE 
. » » An easy-to-fol'ow graphic aid. 


j 
} } 


/ 
a et © 6 6 Atl 
oe ow sorte é & a, 
- ; | ===) Moo @ 3/57 
eae | a e CeCe 
~ a. at 
ed ~2" | 
—--— : ~ 4G 


SPACING AND NUMBER 
of contacts involves many factors. 


CANNON ELECTRIC 


since 1915 
Main office and plant, Cannon Electric Company, Los 
Angeles 31, California. Factories in Los Angeles, New AT. 


CANNON 
Haven, Toronto. Representatives in principal cities. WQieib 





“Contact”, 9 30-aieste, 1mm MODERN TALKING PICTURE SERVICE, INC. 
Kodachrome sound picture, 45 Rockefeller Plaza, New York 20, N.Y. 
costs you nothing except 2-way NAME 


Dept. E-106 





transportation charges. You 

furnish sound projector. 24- FIRM 

page printed Plug Guide will DATE TO BE SHOWN 

be furnished for each person = 

viewing film. To avoid delay re- ALTERNATE DATES 

quest your booking for the film 

on coupon today. ADDRESS aniamienetie 
CITY ZONE___STATE al 
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tions of vibrating bodies; structures 
for combating it, and using the elas 
ticity of rubber. Has large selector 
and design charts and specifications, 
and description of the vibration ex 
citer, calibrator, and pickups 


(36) HEAVY DUTY ROTARY 
PUMPS—Worthington Corp., Bulle- 
tin W-483-B2, 16 pp. Covers the 
herringbone gear type with capacities 
to 5,000 gpm, pressures to 1,000 psi; 
and the sliding-vane type with capaci 
ties to 1,000 gpm and pressure to 200 
psi. Has fields of application, cover 
age charts, mountings, and dimensions 


(37) MODERN METAL PROCESS 
ING—General Electric Co., Bulletins 
GEA-5797 and 5912, 20 pp. Titled, 
“Annealing of Malleable Iron,’ and 
“Heat-Treating Equipment for Alum 
inum.” The first discusses the short 
ening of annealing cycles, the effects 
of temperature analysis on the cycle, 
ind the various types of furnaces. The 
econd covers the process of solution 
heat-treating, annealing, aging, and 
stabilizing of aluminum. 


(38) CENTRIFUGAL PUMPS—Pi- 
oneer Pumps & Mfg. Co., Bulletin 
160-26, 8 pp. Illustrates pumps for 
coolants, cutting oils, and similar jobs, 
and has line drawings and photographs 
of typical installations on many types 
of machine tools. Various types of 
motor mounting brackets, self-priming 
auxiliaries, and seal and seal-less types 
of pumps are also shown. 


(39) CHECK VALVES—Fluid Con- 
trols, Inc., Data Sheets 2.11, 12, 13, 
3 pp. Details the use, operation, d« 
sign, construction, and performance 
of a line of new check valves having 
large flow capacity and low pressure 
drop. 


(40) STANDARD PERMANENT 
MAGNETS—Thomas & Skinner Steel 
Products Co., Inc., Catalog SM-1252, 
12 pp. List a complete line of per- 
manent magnets available in Alnico 
2, 3, and 5 for use in a wide range of 
industrial applications. Has many 
line drawings, curves, and dimensional 
limitations. 


(41) METALLIZED HERMETIC 
TERMINALS—American Lava Corp., 
Bulletin 524, 4 pp. Has illustrations 
of the Alumina ceramic parts for her 
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metically sealed electrical components 
such as: transformers, capacitors, relays, 
controls, and motors. Has complete 
chart of specifications 


(42) SOLENOID VALVES—Skin- 
ner Electric Valve Div., Bulle 
tins 501, 505, 12pp. The first covers 
the V-5 valve, available in two-way 
normally open; two-way no.mally 
closed; and the three-way two posi- 
tion type. Has cross-sectional views 
and specifications. No. 505 lists, with 
illustrations, other two and three-way 
valves with maximum operating pres- 
sute up to 150 Ib. 


(43) ELECTRIC CLUTCHES—W ar 
ner Electric Brake & Clutch Co., Bul- 
letin 6089, 20pp. Has illustrations 
and descriptive data on the construc- 
tion and operation of electric clutches 
and clutch-couplings. Has speed- 
to>que and speed-heat charts along 
with formulas to help in selection of 
the right clutch. Also has engineer- 
ing drawings and specifications of all 


models. 


(44) CONTROL VALVES—Ledeen 
Mfg. Co., Bulletin 1000, 16 pp. Has 
operating and circuit diagrams, illus- 
trations, and dimensions and weights 
of a line of valves used for operating 
air and hydraulic cylinders, single 
and double acting, and air motors. 
They are available in hand, foot, 
power, and solenoid operated models. 


(45) SPEED REDUCERS—Univer- 
sal Gear Corp., Catalog 600, 8 pp. 
Has brief descriptions of speed re- 
ducers from § hp to 6,000 hp and 
ratios of 3 to 1 up to 1,000,000 to 1. 
Installations and applications are 
shown along with a description and 
cross-section of heliocentric principle 


(46) FULLY CROWNED GEAR 
TEETH—American Flexible Coupling 
Co., Bulletin 1052, 4 pp. Lists the 
seven major engineering advantages of 
fully crowned gear teeth in gear type 
flexible couplings. Applications of 
couplings for power transmission prob. 
lems such as excessive offset or angular 
misalignment, space limitations, high 
speeds or torque loads are described 
and illustrated 


(47) DUAL-COOLED D-C MO. 


TORS—Reliance Electric & Engineer- 
ing Co., Bulletin C-2201, 4 pp. Large 
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Engineering, production 
and economic advantages 
obtainable with forgings 
are presented in this 
Reference Book on forg- 


ings. Write for a copy 


Forgings are unusually 


effective for solving problem part 
problems. A problem part prob- 
lem, however complex, often 
ceases to be a problem once all the 
aspects of the part are checked 
with the unrivaled economic and 
mechanical advantages of closed 
die forgings and the closed die 


forging process for producing 


parts. Whatever the nature of 
problems that make a problem 
part, consult a forging engineer 
to determine the extent to which 
forgings can help you solve them. 


DROP FORGING 


ASSOCIATION 


605 HANNA BLOG 


* CLEVELAND 15, OHIO 


Please send 60-poge booklet entitled ‘Metal 
Queality—How Hot Working Improves 
Properties of Metal”, 1949 Edition 

Dest. PEH 

Nome 


Position 


Compony 


RS BE eRe Se 


Address 





PRODUCERS OF AIRCRAFT AND INDUSTRIAL INVESTMENT CASTINGS 


PRECISION 
INVESTMENT 
CASTINGS 


BE SURE TO SPECIFY 


MISCO PRECISION CASTINGS 


@ ELIMINATE EXPENSIVE MACHINING OPERATIONS 


@ PERMIT LARGE QUANTITY PRODUCTION IN MATERIALS DIFFi- 
CULT OR IMPOSSIBLE TO MACHINE 


@ MAKE POSSIBLE REPRODUCTION OF INTRICATE SHAPES 
AND DESIGN IN FINE DETAIL 


@ MAINTAIN DIMENSIONAL ACCURACY DOWN TO PLUS OR 
MINUS .005 PER LINEAR INCH 


@ ACHIEVE 70 TO 80 MICROINCH SURFACE FINISH 


[ PIONEERS IN CARBON 
STAINLESS AND HIGH-TEMPERATURE 


T PRECISION CASTINGS 


PLANTS AT: DETROIT AND WHITEHALL, MICHIGAN 
OFFICES IN PRINCIPAL CITIES 
TELEPHONE: WHITEHALL 2-1515 
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colored cutaway view shows construc- 


| tion and operational features of totally 
| enclosed, dual-cooled d-c 
| Gives complete specifications for con- 


motors. 
stant speed models from 15 to 150 hp, 
and adjustable speed types from 15 to 
100 hp. 


(48) METALLIC PACKINGS—Hy- 


| draulic Accessories Co., Bulletin, 12 


pp. Discusses theory and design of 
the types of metallic packings and has 


| engineering data and illustrations on: 
| rod packings for hydraulic and pneu- 


matic cylinders up to 5,000 psi; piston 
packings for hydraulic cylinders; pis- 


ton rings; and rod wipers. 


(49) WIRE INSULATION—The 
William Brand & Co., Inc., Booklet, 
12 pp. Describes a process called Tur- 
bonics for determining the insulation 
characteristics of wire, making it pos- 
sible to make dielectric materials with 
chemical inertness, good electrical 
characteristics and mechanical proper- 
ties at elevated temperatures. 


(50) CASTINGS—Meehanite Metal 


| Corp., Bulletin 37, 20 pp. Devoted to 


a series of case histories showing how 
metals by this company have taken 
the place of cast iron and certain types 
of steels. Also has an alphabetical 
tabulation of castings that have re- 
placed critical materials. Gives proper- 
ties of the various types of metal made 
by this company. 


(51) SERVO COMPONENTS—In- 
dustrial Control Co., Booklet, 18 pp. 
Has description, classification, specifi- 
ciations, and applications of servo 
amplifiers; dynamic analyzer; null 
detector; motor control; and d-c milli- 
voltmeter. Also has a page of conver- 
sion factors for servo calculations. 


(52) RIGHT-ANGLE SPEED RE- 
DUCERS—Western Gear Works, 
Bulletin 5023, 35 pp. Has complete 
specifications on a line of: horizontal 
single reduction ; vertical single reduc- 
tion ; horizontal double reduction ; ver- 
tical double reduction; and horizontal 
and vertical triple reduction. Gives 
overhung load and thrust capacities; 
service factors; and installation and lu- 
brication information. 


(53) NATURAL & SYNTHETIC 
RUBBER PARTS—Tyler Rubber Co., 


| Booklet IP 52, 8 pp. Titled “Molded 
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| Designers: | 





Can you help solve this problem 
for tomorrow’s planes? 


Cockpit temperature 
of present day jet aircraft flying 600 
m.p.h. at sea level would reach 190°F. 
(caused by a combination of compres- 
sion, friction of plane’s skin with air, 
solar radiation, electrical equipment 
and pilot’s body heat). How to reduce 
this temperature to a safe, comfortable 
level with equipment of minimum 
size and weight, yet capable of with- 
standing extreme conditions of heat 
and cold, erosion, corrosion, and 
mumerous mechanical stresses which 


occur in re et 


basic metals and alloys are used. It 
perme ara 

415°F. . . . extracts 
150,000 b.t.u’s per hour by feeding it 
through a heat exchanger and 60,000 
r.p.m. ion turbine wheel . . . de- 
livers 120 m.p.h. blast at desired tem- 
perature that changes 60 cu. ft. of 
cockpit air every 15 seconds. The unit 
also provides means for heating and 
pressurizing cockpit at high altitudes. 


EXTER TICE rea Our cockpic cooling unit is operating 
with excellent efficiency in many of today’s jet aircraft. But in order 
to solve similar problems in the much faster flying planes of tomorrow, 
we will need new ideas, new designs, entirely new systems. 

At Hamilton Standard there are many other challenging projects for 
designers, too. This unit is only part of a growing line of jet aircraft 
equipment which already includes turbine engine starters, fuel controls, 
hydraulic pumps, and auxiliary drives and controls for guided missiles. 
There are also many exciting new developments in world-famous 


Hamilton Standard propellers. 


Creative Engineering Pays Off at Hamilton Standard 


We're always looking for ideas — and 
at Hamilton Standard ideas pey off. 
A majority of our company ex2cutives 
are engineers. We have a technical 
staff of more than 250 now — young, 


capable, progressive leaders — and we 
Product Engineering — May, 1953 


need more to meet the largest research 
and development program in our 33 
year history. If you are one of the 





There’s a Future 
at Hamilton Standard 


for Designers 


with 3 to 10 years’ experience in 
actual design of mechanical parts 
(not necessazily in aircraft field — 


chine design is the essential re- 
quirement. 


for Analytical Engineers 


These Positions Offer 


@ Excellent pay and a fine chance 
for advancement based on 
ability. 


Opportunity to use your edu- 
cation to the fullest extent on 


a wide variety of problems. 


Sond sesume of your 
experience to 

Engineering Representative 
Personnel Department, Section B 


Hamilton Standard 


Division of United Aircraft Corp, 
Windsor Locks, Conan. 





CA 


- 
L_- 


LING A “dai IN A 


Ott |e 
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Lesanon dS ings 


ARE AT WORK 


| pa Neen is fascinated by the sound and action of modern 
bottling machinery at work. It’s the cams that ‘‘call the figures 
in this bottle dance’’! And these cams have to be tough. 

In Crown Cork & Seal Company’s CEM 40 bottling machine, illus- 
trated above, the sturdy cam is a Lebanon CIRCLE (© special alloy 
steel casting. The efficiency of this machine that fills and caps many 


millions of soft drink bottles a 
year, is due in part, to the special 
wear and endurance properties 
built into the Lebanon Alloy Steel 
employed in casting the cam. The 
cam illustrated must hold its form 
and size, must keep wear to a 
minimum thereby eliminating 
expensive machine down-time. 
Wherever castings are required, 
it’s sound practice to use only the 
highest quality. Those bearing the 
CIRCLE (© trade mark are high 


quality products of true Lebanon 


craftsmanship. 
LEBANON 
CARBON, SPECIAL ALLOY wo) 


AND STAINLESS STEEL 








You should see... 
STEEL WITH A 
THOUSAND QUALITIES 


This 37 min., 16 mm. 
full color sound film 
showing the making of 
steel castings from blue- 
print to end use should 
be shown to your staff. 
For information write: 
Dept. C, Lebanon Steel 
Foundry, Lebanon, Pa. 








astings 
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and Extruded Parts of Natural and 
Synthetic Rubber,” it deals with the 
standard items made for the aeronau- 
tical, automotive, electrical and agricul- 
tural industries. One chart shows the 
key to rubber and synthetic com- 
pounds; and another shows the rela- 
tive properties of the two. 


(54) PRESSURE REDUCING 
VALVES—Bendix Aviation Corp., 
Catalog 118, 4 pp. Data on several 
models of slide type valve assembly 
units, and a poppet type valve assem 
bly. Flow rates are shown and charac- 
teristics for each model are shown 


(55) INSTRUMENT & TIMING 
MOTORS—Gleason-Avery, Inc., Cat 
alog, 10 pp. Has specifications and il- 
lustrations of: synchronous and non 
synchronous instrument motors; series 
500 gear reduction motors, and tem 
perature controls, complete with rat 
ing charts and mounting dimensions 
Has list of possible applications. 





First Gas Turbine Tanker 


WORLD'S FIRST GAS TURBINE powered 
tanker is being constructed for Shell 
Oil Co. by Canmell Laird Ltd., Bir- 
kenhead, England, markmg the latest 
step in a series of experiments in gas 
turbine marine propulsion. 

Initial success with gas turbine ships 
was achieved in 1951 with the tanker 
“Auris”, which became the world’s 
first merchant ship to be powered by 
gas-turbo drive. Fitted in place of one 
of four diesels, the gas turbine did so 
well in tests that it propelled the 
‘Auris’ across the Atlantic without 
help from other engines. 

Shell's 18,000 ton tanker will be only 
one of their 50 “general-purpose” 
tankers recently ordered or under con- 
struction. The other ships will be 
driven by conventional power plants. 
What Shell has in mind is to compare 
the operating and maintenance cost 
of the gas turbo-drive with the rest 
of their tanker fleet before taking any 
big step. 

The new tanker will hold two gas 
turbine-generators driving a single 
propeller shaft through motors and re- 
duction gear. All auxiliary power in- 
cluding ship's service power is sup- 
plied by the turbines. 
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FOR THE Voughetl sno, FLARING, 


SWAGING, HI-PRESSURE SPECIFICATIONS 


3/16” 0.D. TO 5/8” O.D. 
PLAIN OR TERNE COATED 


Galricated to YOUR PRINT 


tee Tabled wire « farers 
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ON REQUEST 


@ Avon Fusionweld—thin wall steel tubing—serves a con- 
stantly expanding variety of industrial needs . . . is fusion welded 
under a new, rigidly controlled hi-cycle process to insure uniform- 
ity of wall strength and structure . . . meets the highest standards 
for tensile strength, ductility, resistance to fatigue and pressures. 


Available in straight lengths or continuous coils. May be specified 
“as welded” for miscellaneous commercial purposes; “hard 
drawn” in machining operations where threading, knurling, pierc- 
ing, are specified; “annealed” to serve the most difficult problems 
of bending, flaring, swaging, beading and coiling without crack- 
ing, tearing or checking—to carry fluids under high pressures. 


Widely used in automotive, refrigeration, air conditioning, space 
heater, stove, electrical, radio, TV and toy manufacturing indus- 
tries. Post yourself on the superior economy and performance of 
Fusionweld—truly the tubing with a future! Let Avon help you 
find a more suitable answer to your tubing problems. 


FUSITONWELD...THE TUBING WITH A FUTURE 


AVON TUBE DIVISION Sb%'r's+ 
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The Causes of Reduced 
Speed in A-c Motors 
Abstracted from Mechanical World and 
Engineering Record, November, 1952. 
THE SYNCHRONOUS SPEED of an a- 
induction motor, whether of the three- 
phase, two-phase, or single-phase type, 
is directly proportional to the frequency 
of the supply. In fact, the synchronous 
speed in revolutions per second is 
equal to the supply frequency divided 
by the number of pairs of poles for 
which the motor is wound. The full- 
load speed of the motor is generally 
about 93 to 97 percent of the syn- 
chronous speed and is therefore also 
almost proportional to the supply fre- 
quency. The speed of an induction 


| motor, then, will be reduced if the 


motor is used on a supply of lower fre- 


| quency than that for which it was 
designed. 


Reduced supply frequency causes 
increase of starting torque and peak 


| torque. However, the safe full load 


torque, i.e. the load torque which the 


| motor can carry for the rated period 


without overheating, is almost in- 
versely proportional to the frequency. 
Thus, the safe full load horsepower 
will be practically unchanged for mod- 
erate reductions of frequency. 

While the synchronous speed of a 


| motor depends on the supply frequency 


and the number of poles for which it 
is wound, the amount of slip will de- 
pend to a large extent on the design 
and resistance of the rotor circuit. Fig. 
| shows the speed-torque curves of 


Full- Load Torque, percent 


Synchronous Speed, percent 
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four typical designs of three-phase 
squirrel-cage induction motors. This 
shows that full load speed varies from 
about 97 percent of the synchronous 
speed for the double-cage rotor ma- 
chine to about 91 percent for the high 
resistance rotor machine. 

Low operating speed of a motor 
may be due to overload. On twice full- 
load torque (100 percent overload) a 
standard single-cage motor may run at 
about 88 percent of synchronous speed, 
while a motor with a high resistance 
rotor may run at about 74 percent of 
synchronous speed. On 100 percent 
overload, i.e. 74 percent of synchron- 
ous speed, the high resistance machine 
may take about 250 percent of full- 
load current, corresponding to about 
620 percent of the normal rate of heat 
generation. 

A motor is likely to run at less than 
its rated speed on normal load torque 
if the voltage at the motor terminals 
is below normal. This may occur due 
to: a motor being used on less than 
its rated voltage; the supply voltage 
being lower than the rated value; or 
to excessive voltage drop on the cables 
to the motor owing to the cross sec- 
tional area of the cables being too 
small as compared to their length. It 
should also be noted that the current 
input to a motor which is running on 
a given load will increase almost in 
inverse ratio to the terminal voltage. 
Thus, in event of increased current 
to a motor which does not appear to 
be due to mechanical overload, it is 
best ta test the voltage between each 
pair of phases at the stator terminals 
of the motor running on load. Low 
voltage across each section of the stator 
windings of a polyphase motor may 
aiso be due to the starting operation 
not having being completed. 

A motor may also run slow if there 
is a short circuit on the stator wind- 
ings, as will be indicated by the cur- 
rent input to the motor not being the 
same im each phase. In the event of 
such a fault, burning out of the short 
circuited coils will probably occur very 
quickly. A similar trouble may occur 


in the event of an earth fault on the | 


stator windings of a motor which is 
fed from a system having one point 


connected to earth, as is usual with the | 


neutral point of a three phase supply. 
A three-phase motor has, on occa- 
sion, run at slightly lower than nor- 


mal speed due to one stator coil being | 
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Micro Bearings Measure Up 


» « « in this Direct Writing Cardioscribe 


Doctors depend on this General Electric Cardioscribe for metic- 
ulously precise readings in the diagnosis of heart ailments. 
Obviously the bearings in such an instrument must offer the 
lowest possible friction. But equally important is low perme- 
ability, since any appreciable degree of magnetism would affect 
the accuracy of the readings. 

We are proud that Micro Ball Bearings measure up in every 
respect. For this particular application they are made of 
beryllium copper. Processed to a true Micro-finish, they com- 
bine smoothest possible operation with the best known non- 
magnetic properties. 

Every year more and more manufacturers of precision instru- 
ments turn to Micro for bearings that meet their special require- 
ments. If you have a problem that calls for a saving in friction, 
weight or space, it will pay you to contact Micro. 


BALL BEARINGS 


PRECISION 
INSTRUMENT 


NEW HAMPSHIRE BALL BEARINGS, INC. 3 Main Street, Peterborough, N. H. 


-——— w Sn rte ee > 


Fully processed to a true micro-finish. 
Tolerances are ABEC-5 and better. 


®@ More Sizes and Types 
Available in 135 sizes and types down 
to .04” bore, 4” O.D. Materials include 
chrome, stainless steel and beryllium 
copper. Special items ond materials 
considered. 


noe 4 
Jo eaten engineers available 


~ 


to help customers at auy time. 


~~ 








When you're thinking about aluminum or magnesium castings, 


you need the services of an organization with the right viewpoint. 


We're referring, of course, to the right viewpoint toward the best 
possible use of these two light metals . . . ability to do the job; .. . 
service; .. . adequate facilities for production; . . . experience. 


We here at Wellman like to think we have a combination of all 
these things . . . trained, interested personnel, three complete foun- 
dries and a modern pattern shop, almost a half century of experi- 
ence in solving casting problems. 


Why don’t you try us and see how we look from your viewpoint? 


@ Well-Cast Aluminum and Magnesium Castings 


® Well-Made wood and metal patterns 


Write today for our new catalog No. 53 


THE WELLMAN BRONZE & ALUMINUM CO. 


DEPT.16, 12800 SHAKER BLVD., CLEVELAND 20, OHIO 
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connected in reverse during repair. 
Also, slight reduction of speed, and 
possibly groaning of a three-phase 
motor may be due to an open circuit in 
one of the supply lines to the motor. 
As a result, the current in the open 
circuited line will fall to zero, while 
the current in the sound lines will in 
creasc 

It sometimes happens that the resist- 
ance of a squirrel-cage rotor increases, 
causing the slip of the motor to in- 
crease so that the operating speed is 
reduced somewhat without increase of 
stator current; in fact, the line current 
to the motor may actually be reduced. 
In spite of the increased rotor resist- 
ance, the speed of the motor may rise 
almost to synchronous speed on no 
load, as in the case of a normal motor. 
Such increase of resistance may result 
from cracking of rotor bars or a crack 
in one of the end rings which connect 
the bars together. 

A slip ring motor has also been 
known to run at slightly below normal 
speed due to the resistance of the 
cables between the slip-ring brushes 
and the rotor starter. where slip-ring 
short circuiting gear is not fitted or is 
not used to short circuit the slip-rings 
after the rotor starting resistors have 
been short circuited at the rotor starter. 
In order to obtain the maximum speed, 
and to avoid loss of efficiency due to 
the /?R loss of power as heat in the 
rotor circuit cables, the rotor starter 
should be as near as possible to the 
motor, or slip-ring short circuiting 


gear used. 


Operations Research 

Abstract of “Operations Research as Ap- 
plied to Industrial Production and De- 
velopment” presented by John B. Lathrop, 
Arthur D. Little, Inc., before the Society 
of Automotive Engineers’ National Pro- 
duction Meeting, March 1953. 

OPERATIONS RESEARCH, the applica- 
tion of scientific research principles to 
non-research functions, can serve as a 
tool in the development of improved 
manufacturing equipment and con- 
trols. Originally a creation to solve 
World War II military problems, OR 
has emerged as a sound method for 
studying the intangibles connected 
with product development. 

By explicitly defining the factors in- 
volved, finding ways to isolate them 
from complex data, and supplying in- 
formation on a complete and quantita 
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Dm This mechanical hand is called a 
- Loc] Billet Charging Machine. It automatically 
2 loads cylindrical steel billets into a 


rotary furnace, one row ata time, 


VA eM ol-Mul-Toli-te Mh col@miolaellile 
k _ The machine picks up a billet from the 
EPR , 3 conveyor and sets it down inside 
YY 
wee Ss the furnace. It repeats this 








operation until it has lined up a full 





row of billets. A selector switch determines 
whether there shall be three or four billets to a row. 
The cycle is repeated when the furnace rotates to 


the next loading position. 








Seven separate motions are required to load each billet. 
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Thus the complete cycle involves either 21 or 28 individually 
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The Billet Charger was designed by E. Homer Kendall, 


my ney tad Consulting Engineer, of Alliance, Ohio and built by 


May-Fran Engineering, Inc., of Cleveland. The special automatic 





control panel — the brain of the machine — 


is Clark designed and Clark built. 


You can’ put CLARK Engineered Electrical Control experience 


to work for you. Just contact your nearest CLARK representative. ° 


‘ ? ' \M 


me CLARK CONTROLLER co. 


X © 
‘NEERED ELECTRICAL CONTROL + 1146 EAST 152N° STREET, CLEVELAND 10, OHIO 














THERE 1S AW EES CONTROL 


To +17 Your Needs 


AL. 
MAGNETIC 
STARTERS 


with Plasti-Clad 
Magnet Coil 


Write for 
Bulletin 605 


| 


Full accessibility in a 
small package. 


Contacts, coil and thermal ele- 
ment replacement with use of 
screwdriver only. Magnet coil 
—in molded phenolic case 
with riveted terminals—is 
completely embedded in a 
rock-hard resinous material, 
thus protecting against oil, 
dirt, moisture and normal me- 
chanical damage. 





HERMETICALLY 
SEALED 
RELAYS 


Write for 
Bulletin ASR 


@eeeeeeeenoaeeceeooaoeeeeeeee 


INDUSTRIAL 
CONTACTORS 


with Plasti-Clad 
Magnet Coil 


Write for 
Bulletin 600 


GENERAL 
PURPOSE 
RELAYS 


Write for 
Bulletin 570 


22204-0 


e@eeeeeeeoeooeooeo ee eeeee eee Pp OSSOHHSHHHOOHOHOOOOOE 


50% smaller — lighter. 


R-B-M 22204-0 meets AN 
3304-1 specifications. R-B-M 
engineers have developed the 
22300-0 currently used in 
government electronic, air- 
borne and ground equipment 
—as the electrical and mechan- 
ical equivalent of the AN 
3304-1, yet 50% smaller in 
size with “2 the weight. 


2-8 poles Non-Reversing. 
2-5 poles Reversing. 
25 Amp — 600 AC Max. 


Contacts can be replaced with- 
out removing wiring. To 
change coil, remove magnet 
frame and coil assembly only. 
10 and 15 amp. poles can be 
changed from normally open 
to normally closed by using 
screwdriver only. 


Low cost. Small size. 
Dependable performance. 
Available in many contact 
arrangements. 

Whatever your needs for inex- 
pensive, dependable relays for 
commercial applications—in- 
vestigate R-B-M General Pur- 
pose Relays. 


. 
Other R-B-M products include: motor overload protectors, 
motor starting relays and low voltage DC electrical devices. 


Consult R-B-M On Your Control Problems—W rite Department C-5 


-M DIVISION 
ESSEX WIRE CORP 


Logansport, Indiana 
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tive basis, the new technique enables 
management to select a course of ac- 
tion with the most favorable outcome. 
Decision makers need not rely on opin- 
ion or experience. Alternate courses 
are also suggested. 

This analysis starts with the selec- 
tion of measures of effectiveness in 
terms of which the success or failure 
of the development is to be judged. 
The next step is to develop a working 
model. In Operations Research, a 
working model is a mathematical ex- 
pression which can predict the proba- 
bilities of success for a particular 
approach. It is not a model in the con- 
ventional engineering sense. But be- 
fore the mathematical expression is 
used, it is checked against operating 
experimental data reflecting varying 
conditions, to prove that it can repro- 
duce actual results when factors of 
time, place, or type of product are 
varied. 

Finally, the equation supplies a 
usable basis for decision when it is 
solved for the optimum levels at which 
the operation should be carried out. 
In addition, it predicts the effects 
of alternates and devises simple rules 
and charts so that operating personnel 
can apply the rules for best operation. 

Some typical problems that Opera- 
tions Research recently solved: 1) 
evaluation of a new product, railroad 
control equipment; 2) production and 
inventory scheduling; 3) planning 
machine runs; and 4) determination 
of production cost factors. 

Experience has indicated that appli- 
cation of such scientific approach to 
solving industrial problems turns up 
new concepts, different from those 
previously applied to that type of prob- 
lem—new measures of effectiveness, 
new ways to interpret data, and new 
ways to measure factors. 


Properties Of Fluorothene 


Abstracted from “Fluorothene Wire In- 
sulation” by B. H. Maddock and W. M. 
Land, Modern Plastics, December, 1952. 


FLUOROTHENE, a Class of thermoplas- 
tic high polymers, is being used for 
insulating wires in radio telemetering 
and other electronic equipmert appli- 
cations. Insulation resistance values in 
excess of 30,000 megohm-1000 ft at 3 
deg C. and 10,000 megohm-1000 ft at 
90 deg C. for a No. 22 wire, plus good 
resistance to highly corrosive elements 
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G ITS Bros. covers the entire range of lubricat- 
ing devices: Oil Hole Covers, Oil Cups, Grease Cups, 
Bottle Oilers, Gauges. Gravity-Feed, Wick-Feed, 
Constant Level, Vibrating Rod styles. Threaded or 
Drive-type. Elbow or Straight. 


G ITS Bros. offers the most complete selection 
of standard styles. 


GATS: consistent quality in design, materials 
and machining has made Gits Lubricating Devices the 
standard for industry for more than 40 years. 


GITs Lubricating Devices are far-famed for 
solving tough oiling problems at low cost. 


G IT’S Bros. Engineering Staff—true specialists 
in lubrication engineering — is at your disposal. 


Write today for free illustrated Price Guide Catalog. Use it 
as your handy reference for lubricating devices. 


G1ITs BROS. MFG. @o. 


1838 S$. KILBOURN AVE. + CHICAGO 23, ILL. 
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HOOVER HONED RACEWAY 


Honed Rocewoys, 
exclusive Hoover 
Construction. 


Micro lapped Chrome 
Stee! Balls Accuracy 
within .000025” 


4 


Bolanced Retoiners. 


Husky Deep 
Groove. High 
Carbon Chrome 
Steel. Perfectly 
Bolanced 
Roceways. 
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over a wide temperature range indi- 
cate some of the principal advantages. 

Mechanically, Fluorothene behaves 
like a rigid thermoplastic. In thin 
sections it exhibits a certain degree of 
flexibility. It has a tensile strength of 
5000 p.s.i. at room temperature, but 
the extent to which it can be strained 
without permanent deformation is low, 
5 to 8 percent. Strained beyond this 
level, it necks down and orients before 
breaking. Where flexibility is required, 
the magnitude of strain must be kept 
relatively low. 

The modulus of elasticity of Fluoro- 
thene decreases gradually over a wide 
temperature range, from a_ value 
of approximately 500,000 p.s.i. at 

100° C. to about 6000 to 8000 p.s.i. 
at a temperature slightly below its 
so.tcning point. 

Fluorothene can be considered a 
mixture of crystalline and amorphous 
material. Cooled rapidly to room tem- 
perature from above the transition 
temperature of 208° C. it is highly 
transparent in thin sections, suggest- 
ing a highly amorphous structure. In 
this state it exhibits maximum flexi- 
bility, toughness, and impact resistance. 

Fluorothene is heat stable for short 
periods of time up to about 280° C. 
but decreases in viscosity or depoly- 
merizes at a rapidly increasing rate 
at temperatures above that value. 

Principal advantages of Fluorothene 
wire insulation are its chemical, water, 
weathering, cutting, and flame resist- 
ance, high insulation resistance, and 
the retention of these properties over 
a wide temperature range from as low 
as —75° F. to over 212° F. An up- 
per temperature limit has not been 
established in actual practice and will 
vary for different applications. How- 
ever, the temperature limit may be de- 
termined by the effect of crystallization 
during heat aging, leading to embrit- 
tlement and failure under voltage 
stress. If severe bending or flexing is 
required during or after prolonged ex- 
posure to high temperatures, the pres- 
ent limit appears to be on the order 
of 265° F. In permanent installa- 
tions where flexibility after heat aging 
is not required, a somewhat higher op- 
erating temperature may be possible. 
The seriousness of the crystallization 
effect is reduced if a molecular weight 
equivalent to a melt viscosity of 2.0 to 
3.0 megapoises or higher is maintained 
in the finished product. 

Volume resistivity values over 1014 
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C2 DeP kes how 


Designed and Fabricated 


this DILECTO GROMMET 
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Here’s an idea and an example of C-D-F engineering skill 
teamed up with versatile Dilecto — laminated rolled plastic 


tubing — that can help you. Thousands of Dilecto grommets are ede 6 chines at 6 


grommet, machined to close tol- 


being used in the aircraft industry tor wire and cables that pass erances from laminated rolled 

tnbing. Sample of grommet and 
. . . . . a general catalog will be sent 
through bulkheads. Made from fine weave canvas, the C-D-F on voqnedl. 


Dilecto grommet is cut into rings. The rings are grooved 

and beveled, then slit diagonally. The Dilecto grommet has a 
built-in tension that permits it to be easily compressed by hand 
and inserted in the bulkhead. Tension holds it tightly in place. 


It cushions. It insulates. It reduces assembly time. 


DILECTO is a C-D-F top quality laminated thermosetting 
plastic whose uses are limited only by the imagination. 
Supplied in sheets, rods, tubes, Dilecto answers most 
electrical and radio needs for a material that is 
mechanically and dielectrically strong . . . resistant 

to high heat, hot oil, excessive humidity. It can be 


punched, stamped, formed and machined to close 





tolerances. Investigate its possibilities. Available 

in many grades to meet a variety of requirements. 

A qualified plastics specialist, your C-D-F sales engineer 
offices in principal cities) will help you engineer 

a better product. Why not call him today! 
Another example of a part machined from 
Dilecto rolled tubing. Notice variety of 
machining steps and the possible versatility 
of this mechanically strong material. Only 


(-D-F makes Dilecto in sheet, tube and 
rod forms, 


THE NAME TO REMEMBER DILECTO LAMINATED PLASTIC 
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Fabricated 
WIRE CLOTH PARTS 


PW Zell tele) (= —a well-equipped plant with 


highly experienced fabricators. 


PW Zell tele) (= — mesh cloth and space cloth 


made in our own plant. 


YI under one 10 


Do you require parts made with one or more pieces of mesh cloth or 
space cloth — anything from 4 inch openings down to 325 mesh 
(105,625 holes/sq. in.)? 


Our experienced fabricating service should be of value. We are in 
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ohm-centimeters have been obtained at 
200° C. on molded sheets. Surface in- 
sulation resistance is practically infinite, 
even where high relative humidity is 
encountered. 

Immersion in such materials as bat- 
tery acids, lubricating oils, gasoline, 
and acetone has no significant effect 
on the mechanical or electrical proper- 
ties of Fluorothene insulated wires 


Effects of Electronic 
Equipment Standardization 
On Aircraft Performance 


Abstracted from “The Effects of Elec- 
tronic Equipment Standardization on Air- 
craft Performance,” by George C. Sum- 
ner, Consolidated Vultee Co., Ft. Worth, 
Texas. Presented at 1953 IRE National 
Convention, New York, March 24, 1953. 


TO OBTAIN THE HIGH PERFORMANCE 
required of modern aircraft, it has be- 
come generally recognized that a high 
degree of integration between equip- 
ment and the airframe is indicated. To 
obtain high performance, whether in 
terms of speed, range, altitude, cost 
per mile, etc., it is mecessary that the 
performance cost of carrying the neces- 
sary electronic equipment be mini- 
mized. For ideal efficiency, each air- 
craft type should have an electronic 
system designed especially for it. Most 
past and present airborne electronic 
equipment installations fail sadly to 
measure up to minimum aircraft per- 
formance-loss and hence cause unneces- 
sary performance penalties to the air- 
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craft in which they are installed. 

Such performance penalties have re- 
sulted from equipment standardiza- 
tion. Standardization is highly desir- 
able for many reasons, such as to 
conserve industrial effort, reduce costs, 
simplify logistics, and to effectively use 
technical talent. It, therefore, be- 
hooves the industry to obtain stand- 
ardization compatible with low aircraft 
performance cost. 

Equipment standardization has three 
aspects, functional, form, and environ- 
mental. The latter aspect has been the 
contributor to unnecessary aircraft per- 
formance-loss. Specifications requiring 


*@o@ * me 
metee’  eeate’ ire loth | equipments to operate over a wide 
ore generalized set of environmental condi- 
tions have resulted in both unnecessary 


COMPA NY | and inefficient environmental condi- 


tioning for particular installations. 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY The following environmental factors 


are particularly important: 


position to handle volume order business and, if desired, will be glad 
to help in designing the part requiring the metallic cloth. We know how 

. to insert and fasten metallic cloth to get best results. We carry many 
standard sizes of wire cloth in stock. We have ample loom facilities to 
weave special cloths if necessary. We can handle any wire of any 
malleable metal. 


This fabricated parts division of our business has grown by leaps and 
bounds. We have had many repeat orders. 
It could be due to the quality of wire cloth 
used and the care with which this cloth is 
assembled into the parts being fabricated. 


Ask for General Catalog ‘'D.” 


J ewark 


NEWARK 
fet ACCURACY 


Philadelphia 3, Penns. San Freacisce, Calif. Chicage, il. New Orieans, La. Les Angeles, Calif. Houston, Texas 
1311 Widener Bidg. 3100 19th St. 20M. Wacker Br. 520 Maritime Bidg. 1400 So. Alameda St. P. 0. Box 1970 
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cutaway illustrations and charted 


data on the wide-range line of 
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THRUST 


MATERIALS | pataNCE 





Lubrication and | 
hydraulic systems 


_ 
10 | 100 





General oil handling, 
lubrication, oil transfer, 
fuel oi! burner; hy- 
draulic systems, 
elevator and similar 
service 


275. 


—_ $$$ $$$ $f — 


High tensile cast iron 
casing— alloy steel 
rotors 


Balance piston 
at one end 
of rotor 


Axial thrust 
taken by over 
size ball 
bearing which 
positions me 
chanical seal 


High tensile cast iron 
casing— alloy steel 
power rotor— renew 
able Meehanite rotor 
housings 





Fuel oil burning, hy- 
draulic, booster and 
circulating systems, 


900 pressure lubricating 


| systems, etc. 


CONT. 


High-pressure hy- 


1000 draulic and industrial 


INTER. =| fuel oil burning 


1500 | applications 
| 
| 
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| 
| For handling viscous | 
| fluids or fluids under | 
150 | high vacuum as in de- 
| aerators and vacuum 
| evaporators 


— $$ ——_-____________J —_ 


150 


(A322A) 
(A324) 


900 


(A324) 
(A32P) 


Fuel oil transfer and 
burning, heavy crude 
oils, lubricating oils, 
hydraulic oils and 
lard, shortening and 
vegetable oils 
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Sturdy semi-steel cas 
ings and renewable 
Meehanite rotor hous- Balance piston 
ing. Steel power rotors | * outboord 
and Meehanite idler | end 

rotors are heat-treated 


Cast steel casings 
Axial thrust 

renewable bronze rotor | atied 

housings—alloy steel | —w 


rotors hardened and balanced 
hydraulically 


= 5 


Unbalanced 
axial thrust 
taken by roller 
type thrust 
bearing 


High grade cast iron 
casing and renewable | 
rotor housing. Special | 
alloy steel rotors 
i 
| 


— er 


; 
Semi-steel casings | 
renewable bronze or 
Meehanite rotor hous- 
ings—stuffing box 
fitted with bronze 
gland—heat-treated 
alloy steel rotors 


Hydraulic 
forces balanced 
by opposed 
liquid reaction 
against rotor 
threads 














OTHER 
FEATURES 


Built for base plate or flange 
mounting; without stuffing box for 
close coupled integral mountings 
Dual connections on top and side 
for suction and discharge piping 


Mechanical! seal is standard. Out 
board pump case can be rotated 
to provide connection in any 90 
position. Grease-packed ball bearing 
is Sealed for life against dirt and 
moisture. Suitable for V-belt drive 


Case can be rotated fer horizontal 
right or left hand suction. Single 
stuffing box— subject only to suction 
pressure—is easily maintained 


Pump can be disassembled quickly 
for internal inspection without 
breaking inlet or outlet piping or 
moving driver. Suitable for either 
horizontal or vertical mounting 
Designed for high-speed operation 

direct-connected to driver. Extra 
deep stuffing box subject only to 
suction pressure 


Extra large suction areas for low 
entrance losses and minimum 
agitation. Single stuffing box under 
discharge pressure prevents air 
leaks on vacuum Service 


Opposed flow type pump with di- 
vided inlet so incoming liquid 
enters in equal amounts at opposite 
ends of pump. Deep stuffing box 
subject only to suction pressure 


FOR 
OTHER 
DATA 


Catalog 
L21NA 
(base plate 
mounting) 
Catalog 
L21NT 
(integral 
mounting) 


Catalog LS 


Catalog LS 


Catalog 
L31H 


Catalog 
L-C31C 


| Catalog LS 











DE LAVAL FOR FUEL OIL BURNER, 


ee ee FUEL OIL TRANSFER, ELEVATOR SERVICE, 


HYDRAULIC AND CONTROL SYSTEMS 





Low Pressure Service to 150 PSIG maximum 


50 PSIG 100 PSIG 150 PSIG IMO DESIGNATION 


o MAX. SUC. 
o f 0 0 LIFT "HG. 
SERIES 


A3ZI3A 
AZI3A 
A313A 


A3Z13A 
A313A 
AZ13A 


AZI3A 
A313A 
A322A 


A322A 
A322A 
A322A 


8.9 , A322A 
11.2 3 A322A 
14.2 e A322A 


Moderate Pressure Service to 500 PSIG maximum 


200 PSIG 300 PSIG 400 PSIG 500 PSIG IMO DESIGNATION 


o e o ® MAX. suc. 
LIFT "HG. 
GPM BHP SERIES 


17 A313B 
17 A313B 
17 A313B 


17 A313B 
17 A313B 
17 A3138 


17 A324A 
17 A313B 
17 A324A 


17 A313B 
17 A324A 
17 A324A 


17 A324A 
17 A324A 
17 A324A 





17 A324A 
15 A324A 


NOTES: 6) Capacity based on 150 SSU. © Brake horsepower based on 300 SSU. 


business letterhead for 


Write on your 
De Laval Cate 
range IMO line. 
data of well as * nonin 
dimension sheets are o's 


log LS describing wide 
Additional rating 
pecification and 
ailable. 
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1. Power Input 


Present aircraft have one of several 
primary power systems, as regarding 
voltage, frequency, etc. A given equip 
ment with a built-in power supply de- 
signed to operate from a certain volt 
age must be accompanied by an extra 
power conversion device when instal- 
led in an aircraft whose primary power 
supply furnishes a different voltage. 
This extraneous conversion step costs 
extra weight, extra space, added heat 
dissipation due to conversion losses, 
and fuel loss in generating the extra 
power. These losses can be climi- 
nated by deleting the built in power 
supply and permitting the airframe to 
provide the required anode and fila 
ment voltages. 


2. Pressure Conditioning 


As aircraft ceilings have risen so 
have airborne electronic equipment 
pressure-altitude requirements. De- 
signers have resorted to placing equip- 
ments inside pressurized cans or tanks. 
Such designs result in a very poor in- 
stalled weight and space efficiency be- 
cause the space consumed in the air- 
craft is usually that of a circumscribed 
parallelepiped. Often such equipment 
is installed within pressurized areas for 
accessibility or other reasons with the 
integral pressure conditioning present- 
ing a sizeable needless increase of 
weight and volume. 


3. Temperature Conditioning 


The temperature environment of 
airborne electronic equipment may 
vary widely in various locations within 
a given aircraft. Integral temperature 
conditioning means such as blowers 
or forced air heat-exchangers must, 
in many cases, be supplemented by ad- 
ditional cooling. The aircraft perform- 
ance cost of temperature conditioning 
may be reduced if conditioning devices 
are not integral parts of the equip- 
ment but are provided as part of the 
airframe utilizing the most expedi- 
tious means for a particular aircraft. 


4. Vibration Isolation 


Vibtation conditions are greatly dif- 
ferent in different locations with a 
giveri aircraft. Some locations present 
such small vibration that no isolation 
is required for well designed equip- 
ment. Since isolation systems are costly 
in clearance space, as well as weight, 
it is almost obvious that vibration iso- 
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Low in Cost 
No false contacts 
No chatter 


Quiet in operation 


Durakool 


STEEL MERCURY TIMERS 


The steel-clad factory set Durakool timer- 
relay operates in “sealed in” hydrogen under 
pressure, with mercury to mercury contacts. 
Timing is tamperproof, Non-breakable and 
built for millions of contacts. Fixed time 
delays available from 1/6 to 20 seconds, 
either normally open or normally closed 
action, 

See Telephone Directory for Local Distributor or 


write 


Durakool, Inc. Elkhart, Indiana Send for Bulletin 800 





Precision Quality 


STAINLESS SET SCREWS 


18-8 and type 316... 


IN STOCK 


Stainless Steel Set Screws of all 
types, in all standard sizes, lengths, 
and points, in stock, ready for im- 
mediate shipment to you. What do 
you need? Socket Set? Slotted or 
Square Head Set? We have them. 
We can fill rush orders for them— 
and for Socket Head Cap Screws, 
Flat Head Socket Caps, and many 
other stainless fasteners. Specials 
made promptly. 


Find out how many of your needs we can satisfy. 
Write, on your letterhead, for our new, 96-page catalog No. 53F 








ANUFACTURERS SItnCE 1929 


4-4 SCREW PRODUCTS COMPANY, INC. 
“teres 33 GREENE STREET NEW YORK 13, N. Y: 














@SAVES UP TO 40% 
SPACE WITH NEW 
STREAMLINED DESIGN. 


@ SUPER STRENGTH... 
EXTRA HIGH SAFETY 
FACTOR. 


@ SOLID STEEL HEADS. 


@HEAVY WALL, PRECI- 
SION HONED, HARD 
CHROME PLATED 
SEAMLESS STEEL BODY. 


@ LEAKPROOF CYLINDER 
HEAD TO BODY CON- 
STRUCTION. 


@ RELATIVE PORT POSI- 
TIONS MAY BE RO- 
TATED WITHOUT 
DISASSEMBLY OF 
CYLINDER AND LOCKeD 
IN DESIRED POSITION. 


@ HEAVY DUTY, HI- TEN- 
SILE, HARD CHROME 
PLATED PISTON ROD. 








SQUARE HEADS WITH THe RODS P 


/ 
/ 


/ 
4 SPACE 
SAVED 




















1-3 SPACEMAKER provides additional room fer 
edjacent equipment without sacrificing strength 





Streamlined construction of the new T-J 
Cylinders eliminates tie rods... reduces 
head size... and saves up to 40% in 
mounting space!. In addition, a new high 
in strength is achieved with solid steel 
heads and heavy wall seamless steel body 

. leakproof construction . . 
high safety factor. 

Cylinder walls are precision honed 
and hard chrome plated for long-life 
efficiency. Available with the new T-J 
Super Cushion Flexible Seals which in- 
sure positive cushion with automatic 
valve action for fast return stroke. Many 
standard sizes and styles . . . both cush- 
ioned and non-cushioned . . . for wide 
range of pushing, pulling, lifting, clamp- 
ing or control jobs. T-] dependability. 
Fast delivery to meet rush requirements. 
Write for bulletin 8152. The Tomkins- 
Johnson Co., Jackson, Mich. 


- extra 


any Wore Advanced Features! 
CD, 


37 YEARS 
Af TOMKINS-JOHNSON 
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lation should be provided for a par- 
ticular location rather than for a par- 
ticular equipment. 

The performance cost of each of 
the above items may be small, but a 
complete electronic system becomes 
sizeable. As more and more electronic 
equipment is required on modern air- 
craft, and as the required aircraft per- 
formance increases, equipment per- 
formance cost becomes more important. 
The above outlined changes in design 
concepts can prevent aircraft from be- 
coming performance limited by undue 
burdens of electronic equipment and 
at the same time maintaining the ad- 
vantages of equipment standardization. 


A Magnetic Tape 
Recording System for 
Precision Data 


Abstracted from “A Magnetic Tape Re- 
cording System for Precision Data,” by 
Louis L. Fisher, Ampex Electric Corp., 
Redwood City, Calif. Presented at 1953 
IRE National Convention, New York, 
March 26, 1953. 


IN RECENT YEARS, many new forms of 
recording have been used. One of the 
newest and most versatile is magnetic 
tape recording. While its leadership 
in high-fidelity audio recording is un- 
questioned, its applications in the fields 
of instrumentation and telemetering is 
not well known. 

This paper discusses one type, a car- 
rier system, wherein signals from zero 
to 10,000 cycles per sec may be re- 
corded. A production model operates 
at 30 ips, allowing 16 min of record- 
ing, zero to 5,000 cps. For a response 
up to 10,000 cps, the recording time is 
cut in half. Special machines have 
been built to operate at 0.3 in. per 
sec to give a recording time of 27 hr 
with a frequency range from zero to 
20 cps (135 cycle carrier). Machines 
can record at fast speeds, playback at 
slow speeds, and vice versa. In gen- 
eral, magnetic tape recording offers 
many advantages. 

In addition, a carrier system has 
the following advantages: (1) Fre- 
quency response down to zero cycles; 
(2) accuracy independent of tape qual- 
ity or head characteristics. Tape drop- 
out is minimized; (3) low phase shift 
because no equalizing circuits are neces- 
sary; and (4) no bias or erase oscilla- 
tors are required because the tape is 
driven to saturation. 
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The EXPOSITION 
o£ BASIC MATERIALS 
fev INDUSTRY aa 








Here, at last, is the event that’s 
been dreamed of by every man 
involved in the planning, design, 
development, production and 
marketing of his company’s prod- 
ucts. Here is the never-before op- 
portunity to see and compare all 
the basic materials in one place, 
under one roof, at one time. 

In the Basic Materials Exposition 
you can chart a sure course 
through the maze of technical 
data created by the flood of great 
new developments in basic mate- 
rials for industry. 

* You can talk to the country’s 
top materials experts. 

* You can study the latest appli- 
cations of materials new and old. 
* You can pick up new ideas that 
will spark new product design 
and product improvements, lower 
costs, boost sales. 

The Exposition of Basic Materials 
for Industry has been developed 
for you— product and materials 
engineers, product development 
executives, research and produc- 
tion executives, sales and market- 
ing specialists, product designers, 
top executives. Plan now to at- 
tend. Write for tickets and com- 
plete details. 








13-19 


1953 
TN Tam SaTvonL mavens CONFERENCE 


A comprehensive 
CENT RAL conference on materials 
n reaching into every 
p ALA GE critical phase of 
materials selection, 

NEW YORK product design and 
engineering will be held 
concurrently with the 
exposition. Top experts 
from major industries 
will lead conference 
sessions. 





CLAPP & POLIAK - EXPOSITION MANAGEMENT + 341 MADISON AVE. + NEW YORK 17, N. Y. 
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lilustrated: Model BP, single-pole, double-throw, 


SA, 125 V. A.C 


The most practical and econom- 
ical solution to difficult switching 
problems ever devised... 
TYNISWITCH. 

Like no 


made, this 


other snap switch 


compact, low cost, 


snap-action unit permits high 


load switching in a minimum 


amount of space. It eliminates 
the need for costly , non-function- 
al bulk in new or redesigned prod- 
ucts. Its high force-to-inertia- 
ratio spring blade inhibits me- 
chanical resonance assures 
smooth, high-speed operation 
with posiiive, bounceless closure. 
And as for dependability—con- 
clusive laboratory tests have 


that TYNISWITCHL is 


consistently reliable at high oper- 


proven 


ating speeds . . . for over millions 


of cycles! 


Overall length, 1 ¥% 


Consider these important de- 
sign and production advantages 
New TYNISWITCH 


models can be developed to fit 


now. 


your exact switching speeds and 
specifications—or you can select 
conventional circuit arrange- 
ments from a variety of standard 
units. Write for complete details. 
TYNISWITCH The 
Clock Company, 101 
Kast Main St., Forestville, Conn. 


Div ision, 
Sessions 


4 
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The carrier system is very useful for 
recording low frequency disturbances, 
power line transicnts, seismic explora 
tion signals, strains in structures and 
for many other varied purposes. It can 
be used to record signals too high for 
a Pen Recorder, and played back at a 
slow rate to drive one, thereby giving 
an easy and convenient visual picture 
portion of the 
tape is of interest, it can be made into 


Or else, if only a certain 


a loop and played repeatedly; a visual 
indication being shown on an oscillo- 
cope 

A standard drive mechanism is used, 
ond the electronic system is compara- 
tively simple. 

The record unit consists of a modu 
lator, wide-band modulated FM oscil- 
lator and an amplifier. The playback 
unit consists of limiters, demodulator, 
filter and output cathode follower 

Unit strip construction is used, mak 
ing it convenient to provide for 1 to 
14 tracks on one role of tape (} to 1 in 
tape ) 
ate and adjustments are not critical 


The controls are easy to oper- 


Experimental 


Transistor Applications 

Abstracted from “Experiments Illustrate 
Transistor Applications’ by James D. 
Fahnestock, Electronics, McGraw-Hill 
Publishing Company, March, 1953. 

TO DETERMINE what could be done 
with transistors, the RCA laboratories 
have recently designed and built vari- 
ous pieces of transistorized equipment. 
None of these items are recommended 
as finished commercial units, though 
they do point up the possibility of 
such applications in the future. 

A natural application of the transis 
tor is to automobile radios and other 
mobile and portable equipment. To 
see what could be done with existing 
automobile power sources, an all- 
transistor broadcast receiver was built. 

The receiver was designed with 
cleven transistors and one crystal diode 
A loudspeaker of the type normally 
used in automobile radio sets is trans- 
former driven through an output 
transformer by a pair of push-pull 
junction transistors operating in class 
B with essentially zero bias. This 
output stage is transformer driven by 
a junction transistor operating class A 
which is preceded by two cascaded 
low-level junction preamplifiers. 

Junction transistors are used in the 
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Let air give your 
production problems a lift 


Yes, let the tireless muscles of air power do your heavy work for you —let 
air be the force for pushing or pulling ... lifting or lowering ... opening 
or shutting in your plant. 

Air is quick, convenient — and it will save you money, too. Try 
Schrader Air Cylinders to give you that push... or pull... or push and 
pull smoothly, quickly, and with less work than any other method you've 
ever tried. 

Schrader Air Cylinders are ideal for any application where you 
need straight-line forces for any distance from inches to feet ... at forces 
from less than 20 pounds to over 5,000 pounds. And they pack more 
power for their size and weight than any other commonly used type of 
power unit. 

So—wherever you need a hefty push—or a gentle shove—or any- 
thing in between—think of Schrader Air Cylinders. 

The possible uses of Schrader Air Cylinders in industrial plants are 
sO numerous that it is impossible to do more than suggest their great 
utility and versatility. We'll be glad to give you specific recommenda- 
tions, however, if you'll just write, outlining the processes used in your 
plant—or fill out the coupon below. 





products 





Mail This Coupon Today 


REG. U.S, PAT. OFF control the air 











A. SCHRADER’S SON 

Division of Scovill Manufacturing Compony, Incorporated 
Press & Shear Controls * Air Ejection 477 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. U-3 
Sets * Blow Guns * Air Line Couplers * 

Air Hose & Fittings * Hose Reels * Pres- | am interested in more information on 

sure Regulators & Oilers * Air Strainers 
* Hydraulic Gauges * Unifiare Tube 
Fittings 


Air Cylinders * Operating Valves * 


Name 
Company 


Address 


— eee a 
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from 0 to 174 gpm 
850 to 3450 rpm 
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IMPELLER PUMPS 


are performance tested for 
life-time delivery within 
AM lM S-hiclicl: Ma hilil: B 


Ideal for: 


Ask tos 


Pioneer Pune 


Division ot 


Detroit Harvester 


Company 
2750 Guardian Bldg. - Detroit 26, Mich. 


(FACTORY -- Paris, Kentucky 
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local oscillator, mixer, second detec- 
tor and three-stage amplifier. The 
diode serves as the AVC detector. 


Receiver sensitivity is about 50 milli- | 
volts and audio output of the class B | 
circuit is almost a watt, with frequency | 
response comparable to that of com- | 


mercial tube receivers. 


The high efficiency characteristics of | 
the transistor make it useful in hear- | 


ing aids and other small light weight 
devices. A pill-box size transmitter 


| with output in the broadcast band 


capable of being modulated by a 
phonograph pickup was designed. 
Power consumption is about 100 mi- 
crowatts and self-contained battery life 
is 3,000 hours. 

Another transmitter, intended for 


| public address work, is about the size 
| and weight of a fountain pen. Good 


noise-free signals can be heard in a 
conventional broadcast receiver from 
a distance of about 30 feet. 

A by-product of a program to de- 
velop transistor oscillators is a toy 
organ that operates through any 
broadcast receiver. An experimental 
junction transistor is used in a 540 kc 
oscillator which is caused to block at 
different audio rates by a keyboard that 
switches different valves of capacitance 
in the emitter circuit. Two 1.35 volt 
cells power the 8 note organ for about 
5,000 hours. 

Portable personal radio sets may be 


an early commercial application of | 
transistors. A set using nine transis- | 
tors has been built with a circuit simi- 


lar to that of the automobile radio. 


Three junction transistors are used | 
in a vest-pocket receiver for hospital | 
paging systems operating on a fre- | 


quency of about 100 kc and using a 


long wire stretched around a building | 


as a radiator. The entire receiver will 


operate for 500 hours on a single 


miniature 1.35 volt mercury cell. 


| A thirty-six transistor television set | 
| was built as an experiment. The set | 


gives good reception within five miles 
of the broadcasting station using a 
built-in loop and fifteen miles from 


| the station with a simple rabbit-ear 
| antenna. 


All of these experimental, yet suc- 
cessful devices, show that the tran- 
sistor will have a wide field of applica- 
tion once transistor manufacture and 
circuit technique have advanced to a 
satisfactory level, and their cost com- 
petes with that of vacuum tubes. 


Fa RET, PRS 


from Ye to 60 gpm 
200 to 500 rpm 


1s 
pume capacit® cHar 


POSITIVE DISPLACEMENT 
PUMPS 
are performance tested for 
life-time-delivery within 
5% of catalog rating. 


Ifo l-vot mae} a 


Pioneer Pump 


Division ot 


Detroit HARVESTER 


Company 


2750 Suardian Bldg. - Detroit 25, Mich. 
(FACTORY — Paris, Kentucky 
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Square Root Without 
A Calculating Machine 


To the Editor: 


Regarding Mr. Gray's method for 
extracting square reots on a calculating 
machine, Product Engineering, Match 
1953, page 286, I should like to re- 
mark on a method which competes 
well with Mr. Gray's, particularly 
when a calculating machine is not 
available. Sometimes all of the work 
can be performed mentally; a slide 
rule or knowledge of the first thirty 
or forty squares will avoid the neces- 
sity for any further equipment or ref- 
erences. 

The rule for obtaining the square 
root is just this: “To the square root 
of the perfect square nearest the given 
number, add the fraction formed by 
the algebraic difference between the 
given number and the nearest perfect 
square, divided by twice this square 
root.” In practice the rule is simpler 
than the above statement. For ex- 
ample, the approximate square root of 
10 is found by adding to 3 (square 
root of nearest square, 9) the fraction 
1 divided by twice 3, or one-sixth, 
with the result 3.167. This example is 
accurate to 5 parts in 3,000. Had a 
closer square been chosen, such as 
10.24, the square of 3.2, the result 


0.24 
6 


would be 3.2— 7 3.1625, cor- 


rect to two parts in 30,000. For a 
mental operation it is easier to say, 
“That is 32 less # or 31%. Point off 
one place and call it 3.1625.” 

To take Mr. Gray's first example, 
the square root of 267.09, choose 256 
as the nearest square and write down 
16 + 44 or 16.343, exactly Mr. Gray's 
figure. In Mr. Gray's second example 
the number of 0.00074952 is proc- 
essed by writing down 27 plus (749.5 
— 729)/54 or 27.379, using the 
slide rule or simple division to obtain 
the last three places. This number dif- 
fers from Mr. Gray's solution by 2 in 
the last place. High accuracy will 
occur, however, when the nearest per- 
fect square is close to the given num- 
ber. It is well worthwhile memorizing 
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Here’s why 
it PAYS 
to use... 


GEARS made 
by FAIRFIELD 


MASS PRODUCTION ECONOMY— Large or 
small, you get the benefits of high production 
rates and big volume output at FAIRFIELD — 
the place where fine gears are produced to 
meet your specifications EFFICIENTLY, 
ECONOMICALLY! 


QUALITY PLUS—There is no finer recommen- 
dation for the quality of the product you sell 
than to be able to say that it is “EQUIPPED 
WITH FAIRFIELD GEARS |” 


DEPENDABLE SOURCE OF SUPPLY— Supplier 
of precision-made, automotive type gears for 
over thirty years to leading builders of con- 
struction, agricultural, industrial, marine, and 
automotive equipment. 


COMPLETE PRODUCTION FACILITIES—Unex- 
celled facilities in a new and ultramodern plant 
for producing Spur, Herringbone, Spiral Bevel, 
Straight Bevel, Hypoid, Zerol, Worms and Worm 
Gears, Splined Shafts, and Differentials to your 
specifications. 


ENGINEERING SERVICE — Fairfield engineers 
are qualified to make expert recommendations 
on your gear production requirements. Take 
advantage of the service offered. Your inquiry 
will receive prompt attention. 


F A eR SERIES AD 


MANUFACTURING CO. 


2305 So. Concord Road Fac LEUNG 
LAFAYETTE, 


INDIANA 








For the ‘Firsts’ in 
. Fluorocarbons 


he most com: 
cylinders and 
2 to 


g FABRICATED OO, 
. Imited States Gas pate - 5 bars, sere 
T he Unitec > sheets, rods, tape ’ : d machine 
plete mes ee * custom-mo 

fabricate . 


ane ;—with 
specifications: a | 


i e 
requirem a 
most modern special 


tion. 
tolerance product! 


all you 
d by the 


This me 
close- 


yniform hi 
ized facilities 
Ask for Catalog 


9 
“ALLOYS 

which are Bacay’ ll 
a whole new a 
st of the outstan 
“ rties to 1 





» of Teflon, offer 
ily of materials. 
ding qualities © 
neet particu ar 


TEFLON 
Mixtures, 
ngineer 
tain m¢ 


Chemelec 
the product eo 
These 2 Aon and add new prope 
al requirements. nama 
oe = — eoutth alnico, 
rami. a NoroN oe bring us your f 
Catalog Io. MI-400. 


pure 


al, glass. ce 
materlé 


silicate, 


Ask for 


with met 
asbestos, 
sroblems.- 





EFLON 
Metal Faced Te 


eolder sealing © 


its the 
on permits the 
‘ this dielectric 


SOLDERABLE \ 
Multi- Bond 

and hermetic its. 

to metal compons > and the 


stal surface . 
‘tween metal su he me 
The bond betwee nt —an interlocking 

1a 


wvetalline in 1 -arbon. 
po fs ; layer of the fluorocs 
surtace !“- 


Chemelec 
ponding 


+c micro- 
“efion 1s mic 
material Tefi 


tal-permeate 


rous and non- 


all the -_ the precious 


, practically 
include practi ic group an 


ferro-magnetic 
M1-424-. 


Metal facings 
ferrous metals, te 
metals. Catalog _ 


sr FLON 
CEMENTABLE TE mentable 


: e 
ti- here to ™ 
aoe -arbon which will — ceramics, or 
fluorocal plastics. leather, pone 
tag use of suitable comm . hemical aPp- 
ry = oe oq] al chemice 
d field of electrical, mechimengineers: Write for 
‘ 1e1C oauc F 
A broa aa 66 9 
s opene 


lications ! 
Catalog No. M1-443- 
s — ae 


~ UNITED | FLuoROcARBON | 
STATES | PRODUCTS DIVISION 
GASKET | CAMOEN 1, NEW JERSEY 
COMPANY Representatives in Principal 


Cities Throughout the World 





— os scially 
Teflon = glass, 


( themeler other 
repare¢ 
Sani. fibre, 
substances 











Our Readers Say... .. .continued 


a few squares to be prepared for a 
mental calculation. 

The proof of this method is appar- 
ent from the following bit of the dif- 
ferential calculus: 


y =z 
dy = 1/2z7-§ dr = dx/2y 


Given 
Then 
Here y? is the perfect square and 
dx/2y is the added correction so that 
(y + dy)* is the square root of 
(x + dx). 

It should be noted that the method 
can be repeated for greater accuracy. 
Take the square root of 10 for another 
example. 

First approximation 


= 3+ (10 —9)/6 =3 1/6 
Second approximation 


(19)? 
=31/6 +f - |e 1/3 
6b 


3.1667 + [1 - | 6 1/3 
36 


3.1667 — 1/(36) (6 1/3) 

3.1667 — 1/228 

3.166667 — 0.004386 

3.162281 (correct to 1 part in 10°). 


Huda 


The extreme detail shown above is 
to indicate how much of this (prob- 
ably all but the last two lines) can be 
a mental calculation. 


* More exactly, [y+dy = }(dy)*/(y+dy)]. 
SIDNEY B. WILLIAMS 
Chief Engineer 


Trans Sonics, Inc 


Wants Articles on 
Fluid Impelled 
Speed Reducers 


Tc the Editor: 


I am interested in determining 
whether or not you have ever pub- 
lished any articles dealing with fluid 
impelled speed reducers. If so, in 
which issues did they appear, and how 
could I get them? —J. H. BEELER 

Dodge Steel Co. 


Ed—We do not exactly understand 
what you mean by “fluid impelled 
speed reducers,” but figure that you 
are referring to a gear reducer with 
a fluid coupling either on the input 
or output side. Actually, we have run 
no articles on exactly that subject. 
However, we have carried a great deal 
of information on torque converters 
and fluid couplings. Some of these 
are: Fluid Power Transmission, Select- 
ing Fluid Couplings by Habicht of 
American Blower Corporation; an 
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ALUMINUM CASTINGS 


Faster production is gained by manufacturers in many 
industries when they change to Permite Aluminum Cast- 
ings for component parts for their finished products. 
Light-weight Permite Aluminum Castings bring easier, 
faster handling on the assembly line. Permite users 
receive castings of uniform quality, thus avoiding inter- 
ruptions caused by defective or substandard parts. 
Deliveries, too, are always on schedule; parts are on 


hand when needed. 


The long experience, flexibility and extensive facilities 
of the Permite organization afford a source of supply 
for aluminum castings — permanent mold, semi-perma- 
nent mold and sand mold — that manufacturers in the 
metalworking industry have found they can depend 


upon to keep production moving smoothly. 


Why not investigate the advantages offered by Permite? 
Send blueprints or specifications on your parts require- 
ments for prompt recommendations and cost estimates. 


There is no obligation to you. 


Cincinnati 25, Ohio 


Detroit: 809 New Center Building New York: 9 Rockefeller Plaza 
Chicago: 64 E. Jackson Boulevard 








PERMITE Aluminum Castings 


ALUMINUM PERMANENT MOLD and SAND CASTINGS... HARDENED, GROUND and FORGED STEEL PARTS 
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Our Readers Say continued 


other selection article by Gibson of 
the Hydraulic Division of Twin Disc 
Clutch Company; and a round-up 
article that appeared in last year’s An- 
nual Handbook of Product Design. 
There was one other discussion on 
fluid couplings in conjunction with 
electric motors. That appeared in an 
article called, “Motor Driven Ma- 
chines” in 1948. We are sending you 
tear sheets of those that we have 
available. 
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New MARSH development will 
increase the life, efficiency 
and prestige of your product! 


Our research division—pioneers 
in the development and improve- 
ment of impregnated mechanical 
leathers—offers you a new, 
tougher—wear, age and extreme 
temperature resistant — impreg- 
nated mechanical leather pack- 
ing, possessing remarkable 
resilience and flexibility. 


ENGINEERING AND 
CONSULTING SERVICE 


If you seal oil, water, air, vacuum, 
gas, gasoline, naphtha, alcohol or 
other fluids, ask Marsh for field 
engineering service. 











oO 


V Packing 


ome 


U Packing 


Cup Packing 


Flange Packing 


Diaphragm Washer 











\ . 
FEATURES: \Low coefficient of friction—both ‘tatic and ot FS 


greater wear resistance, tighter sealing, better high and low tem- 


perature stability, improved lubrication potentials, longer life 


® Write for Engineering Handbook and technical literature 


C.W. MARSH COMPANY 


Main Office and Factory...Muskegon, Michigan 
e SALES OFFICES « 


75 &. WACKER DRIVE 
CHICAGO 1, ILLINOIS 
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101 PARK AVE., ROOM 1730 
NEW YORK 17, NEW YORK 


1900 EUCLID AVENUE 
CLEVELAND 15, OHIO 


How Much Torque 
On a One Inch Bolt? 
To the Editor: 

Could you advise me as to the 
amount of torque ft-lb required to set 
up } in. wrist pin wedge bolts, and 
one inch crank pin bearing bolts (both 
having n.c. threads) on a gas engine. 
The bolts and nuts, of course, being 
steel with a tensile strength, we believe 
of about 125,000 to 135,000 psi. 

We plan to use a torque wrench so 
that the bolts can be set up with the 


proper tension. —A. OLSON 
The Pierce Glass Co. 


Ed—As no general rules exist regard- 
ing the application you described, our 
only suggestion to you is to contact 
the manufacturers of the gas engine 
and the torque wrench. They should 
be able to help you with this problem. 


Time Consuming 
Engineering Drawings 


To the Editor: 


We recall seeing sometime ago an 
article or advertisement describing im- 
printed transparencies, coated with 
adhesive on one side, which could be 
fastened permanently to a tracing and 
which resulted in a considerable sav- 
ing i time in making up drawings. 
We believe that this article mentions 
specifically electrical drawings where 
transparencies were used in making up 
electrical circuit diagrams. 

We have a number of special draw- 
ings to make up involving special 
title blocks, and while the number of 
drawings involved does not warrant 
our purchase of tracing paper with this 
title block printed on it, the making 
up of the title blocks by hand is a 
very time consuming job. Also, the 
fact that the drawings must be made 
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after 5 years’ exposure 


this is Carbon Steel @ 


—_ et 
Ce aoe nies 
this is Mayari R : 


The upper portion of this unretouched photograph shows a cross-section of a carbon steel sheet, and the lower portion shows a Mayari R sheet, after identical 
exposure. Both sheets were of the same thickness when originally exposed to the atmosphere. The photograph is approximately 4 times actuol size 


Mayari R, Bethlehem's low-alloy, high-strength steel, For more information about Mayari R, its properties 
has 5 to 6 times more resistance to atmospheric corrosion and its recommended applications, call or write any of our 


than plain carbon steel and 2 to 4 times as much as sales offices and ask for a copy of Catalog 259 


copper-bearing steel 

These figures are the findings of extensive tests con- 
ducted in different types of atmosphere. They have been 
confirmed in practice by applications that range from rail- 
way hopper cars to pole line hardware. 

Here's the reason why Mayari R has such excellent 
corrosion-resistance. When it is exposed, a thin, tight layer 
of rust forms on the surface to act as a protective coating. 
This rust does not flake off in the manner of carbon-steel 


rust. Instead, it holds securely to the surface and retards Surface views of the some test specimens as shown in the upper photograph 

: ° After 5 years’ exposure the Mayari R (right) is relatively smooth while the 
any further corrosive action. carbon steel (left) is rough and deeply pitted 

Another interesting feature of Mayari R is its superior 
ability to retain paint Tests show that primer paint will BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
last 20 to 80 pct longer on Mayari R than on carbon steel, On the Pacific Coast Bethlenem products are 

2 Bethlehem Pacific Coast Steel Corporatior Exg 

depending upon the type of primer used Distributor: Bethlehem Steel Export 

Mayari R has other advantages, including higher yield- 
point and greater tensile-strength than are found in ordinary 
steel. These features contribute to longer life, lower main- 


tenance and improved design of equipment and structures. 


MayariR male 2CMm..singn..Conga latling 
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MAGNET WIRE 
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COMMUNICATIONS 
EQUIPMENT 


TRANSFORMERS 


MAKES THESE PRODUCTS GY cciully 


THE WHEELER INSULATED WIRE eT Inc, 


Division of The Sperry Corp. ©1103 EAST AURORA ST., WATERBURY 20, CONN. 
iswus2 
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Our Readers Say. . .continued 
up in several different sizes makes the 
use of printed drawings rather in 
volved. We think that the use of 
the transparencies might solve this 
problem. 

We are unable to locate the article 
or advertisement, and cannot recall 
the name of the manufacturer. If you 
can be of any assistance to us in letting 
us know who makes transparencies of 
this type, we would appreciate very 
much any information that you can 

—-B. G. MacLrop 
Russel-Hipwell Engines Ltd. 
Ontario, Canada 


give us. 


Ed—The printed transparencies to 
which you referred are the product of 
the Stan-Pat Co., 15042 12th Road, 
\Vhitestone, N. Y. 


Wants To Photostat 
PE Articles 


To the Editor: 


The Methods Development Branch 
maintains an up-to-date filing system 
on current information in the fields 
of heating treatment, joining, foundry, 
powder metallurgy, surface treatments 
for metals, etc. This is usually done 
by filing the magazine article tear 
sheets of the article or photostats of 
the article. 

Our preference is to have technical 
articles photostated. Your magazine 
is copyrighted and, therefore, requires 
permission from you before our repro- 
duction group will photostat them. 

It is planned to have no more than 
three copies made from any one ar- 
ticle. Therefore, it would be appre- 
ciated if blanket authorization could 
be obtained from you for photostating 
technical articles in your magazine. 

—HAROLD SMALLEN 

U.S. Naval Ordnance Test Station 


Ed—We are very happy to extend 
permission to photostat limited copies 
of such articles in Product Engineer- 
ing as would be of use to the en- 
Methods Development 
Branch of Naval Ordnance. 


gineers of 


Wants Data on 
Electrical Sheet Steel 
To The Editor: 
As subscribers to Product Engineer- 


ing, we shall be obliged if you en- 
deavor to provide us with informa- 
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’ SHEET METAL 
DIE SERVICE... 


@ tron die 


@ Allite die 


@ Plastic die 


Neep a completely-accurate, experimen- 
tal plastic die? A dependable, short-run zinc 
alloy die? Or a high-production iron die? 

You'll find Allied to be the only plant in the 
country able to provide you the complete serv- 
ice which includes all three kinds. 

The newest addition to the Allied circle, 
Rezolin Tool Plastik, is used to produce dies at 
a saving of initial cost and delivery time. These 
plastic dies are accurately made — can’t shrink 
or expand. Where extra runs are demanded, 
Allite zinc alloy dies provide all the advantages of 


- 
° 
2 
a] 
- 


ALLIED 


low-cost tooling. And, finally, for long produc- 
tion runs, Allied can build iron dies of any type 
or size. 

Remember, too, that any of these materials — 
plastic, zine alloy or iron — can be combined to 
give you maximum economy plus top perform- 
ance. Write today for complete details. 


—Other bllied Products 


SPECIAL COLD FORGED PARTS e« STANDARD 
CAP SCREWS . HARDENED AND PRECISION 
GROUND PARTS ° JIGS + R-B INTER- 
CHANGEABLE PUNCHES AND DIES e« FIXTURES 














PRODUCTS CORPORATION 





DEPT. D-12 @ 12639 BURT ROAD @ DETROIT 23, MICH. 


— | i 
a 


PLANT 2 
Detroit, Mich. 


PLANT 1 
Detroit, Mich. 


PLANT 4 
Hillsdale, Mich. 


PLANT 3 
Hillsdale, Mich. 
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Our Readers Say continued 





tion on the American electrical sheet 
steel, known as “Apollo” steel. 

We should like to know the name 
of the manufacturer and, if possible, 
the magnetization curve of the ma- 
terial, electrical losses at various mag- 
netizations and the principal consti- 
tuents. WALTER JONES & Co. 

(ENGINEERS) LTD. 
Sydenham, England 




















Ed—Sometime back the U. S. Steel 
Company did market a series of elec- 
trical sheet steels known as Apollo 
steels. This, however, was when there 





was some connection between U. S. 
Steel Company and the American 
Sheet & Tin Plate Company. The 
U. S. Steel still manufactures a line 
of Apollo steels but these are galvan- 
ized sheets. 





We suggest that you contact the 
U. S. Steel Export company, 5 Queen 
St., London E. C. 4. The details on 
the current line of high grade elec- 
trical steels and transformer steels 
are available from this corporation. 
As a further suggestion, the Interna- 
tional Nickel Company has in their 
handbook a section on electrical steels 


with this 
ADJUSTING SCREW 


sre cones —— Westinghouse 


semenoune “Tri-Snap control 
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+ 
Product of Westinghouse Electric Corporation, 
Meadville, Pennsylvania 


Westinghouse Tri-Snap® thermostats in butter warmer compartments 
of household refrigerators permit storing butter at a temperature 
higher than that of the food storage compartment. Thus a housewife 
can select a butter temperature that assures her the spreading con- 
sistency she desires. The snap action, quick make-quick break, is 
largely dependent upon precise Chace Thermostatic Bimetal. 


The butter compartment is warmed by a molded wire resistor 
under the box. The crimping of the outer edges of the slotted 
bimetal element shortens the over-all length, placing the center 
section under compression. As the bimetal deflects due to the rise 
and fall of ambient temperature, the “oil-can” effect of the distorted 
center causes a sharp make-and-break contact with the resistor. 
Opening the gap between contacts lengthens the “off” period, hence 
the spreading consistency may be controlled to the queen's taste. 


Chace engineers, recognized authorities on temperature responsive 
devices invite you to consult with them before designing your new 
temperature actuated control. Our 29 types of thermostatic bimetal 
ere available in strips, coils, random long lengths and welded or 
brazed sub-assemblies. Write for our 32-page booklet “Successful 
Applications of Chace Thermostatic Bimetal.” 


W. M. CHACE CO. 
Theumortalic Bimelal 


607 BEARD AVE DETROIT Oo MICH 


that gives quite a bit of detail on prop- 
erties and hysteresis characteristics of 
many of the trade name electrical 
steels manufactured in the country. 

According to reports from the U. S. 
Steel Company, there are no mag- 
netization curves or composition data 
available on the old line of Apollo 
steels 


Suggests Research As Answer 
To February Editorial 


To The Editor: 

It was with the greatest of interest 
that I read your editorial “Why Can't 
We Do It Too”, and it was a surprise 
to me as well. I was one of the men 
in the teams sent over to investigate 
German industry, and I came up with 
some interesting facts in my own line. 
As far as this line is concerned your 
observation is correct. The design of 
hydraulic turbines is one line where 
Germans and Swiss excell. In my gov- 
ernment reports I mentioned why I 
thought that this was the case. 

I was born and had my engineering 
education in Germany, and I have also 
always had a keen interest in human 
relations. This combination has en 
abled me to make certain observations, 
and to compare American and Euro 
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Our Readers Say continued 
pean civilization. While I did not rea- 
lize the problems or formulate any 
questions the way you did in your edi- 
torial, I can confirm from what I know, 
that you uncovered something impor- 
tant. Just how important is hard to 
realize now, but if we consider that 
Russia uses the same methods in pro- 
ducing technical genius as Germany 
did or does, it certainly looks to be of 
importance for America to catch up 
with that method. 

At one time, I gave the answer to 
this problem in a negative way. I 
wrote a memorandum for the U. S. 
Army suggestion system in Germany, 
in which I tried to analyze why it was 
difficult to make people in Germany 
understand Democracy and the West- 
ern Way of Life. There is a definite 
correlation between this problem and 
the facts which you state. It is not 
just methods and tricks, it is some- 
thing that has to do with history, 
philosophy and psychology. While I 
could state the problem, I could not 
answer it. But formulating a problem 
is part of the answer. My suggestion 
was considered acceptable by the board 
of judges, but I do not know if it did 
any good. 

Your questions can only be answered 
in the same light as mine could be. I 
know the answers in a general way, 
and somehow I doubt, if conditions 
here could be duplicated to give the 
same performance. Furthermore, I do 
not know if that would even be de- 
sirable. 

I seriously believe however that 
an answer to your questions in the 
limited field of technical achievements 
is necessary. I believe that these an- 
swers could be found by serious re- 
search. And it may perhaps be pos- 
sible to combine the advantages of the 
German system with those of the 
American system, and not lose sight of 
the fact that human values are also 
valuable and should not be sacrificed 
—as a matter of fact, cannot be sacri- 
ficed if the system is to work here. 

I had started a folder on the com- 
parison of European and American 
technical developments, but I had not 
gotten very far in collecting notes and 
facts. I am adding your editorial to 
this small collection as the most in- 
teresting item so far. Some day I hope 
to be able to work on this subject. 
Up to now, I had not realized its im- 
portance, but you have pointed it out 
to me, and I want to thank you very 
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isn't impressed \ 


by the 


COPYFLEX 


Story... 


says Frank Holt, 
Bruning Drafting Room Specialist 


“Everybody knows operating costs 
are high these days. So engineers 
and draftsmen get a pleasant surprise 
when they find they can save plenty 
by whiteprinting the Copyflex way. 

“With the high-volume Model 93 
COPYFLEX, for instance, they can 
copy anything drawn, written, typed 
or printed for less than 2¢ a sq. ft. 
And they get dry, ready-to-use prints 
in a matter of seconds. 


MODEL 93 COPYFLEX MACHINE 
T cuames BRUNING COMPANY, INC., Dept. P53 
4700 Montrose Ave., Chicago 41, Ill. 

[] Please hove a Drafting Room Specialist cal! | 
[] Send me free booklet on COPYFLEX 93 | 
[) Show me COPYFLEX in action (no obligation). | 
Nome 


Compony 


Street 


City ccccccesce cD. co UD 


a me aoe» OFFICES IN PRINCIPAL CITIES . J 


“They like its continuous high- 
speed production, and the efficient 
vacuum feed that permits easy inser- 
tion of curled originals. 

“Elimination of expensive ventila- 
tion systems and plumbing makes a 
big hit, too.” 

From prints to pencils, Bruning- 
trained men like Mr. Holt can take 
care of every drafting room require- 
ment. They give “in-person” attention 
to your needs and fast service on all 
kinds of drafting room equipment. 
They help you turn out better work 
in less time at lower cost. For more 
facts and figures on Copyflex, send 
coupon today. 


From Pencil to Print, only 
BRUNING has everything 


@ COPYFLEX Whiteprinters 

® Drafting Machines 

® Tracing Paper and Cloths 

®@ Surveying Equipment 

® Drafting Furniture 

® Drawing Instruments 

© Sensitized Papers, Cloths, Films 

@ Electric Erasers 

® Complete Line of Drafting 
Supplies and Equipment 


CTI TS 
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ready to place the right plastic 
parts right into your hands 


Successful production of this su-base for aircraft 
control panels by PRP gained th@se major advantages 
through this brand-new use of glass filled Plaskon 
Alkyd 440A . . . total cost wag materially reduced by the 
elimination of approximately 140 separate parts . . 
greater resistance to deformafion . . . easier wiring and 
assembling of other components into a more trimly 
compact, better looking panel. PRP worked closely with 
customer engineers in developing this notable 
application of Plaskon Alkyd — stands ready to work 
with you toward improving your product and profits. 

And our plane stands ready now to Bring you here for a 


time-saving (and probably a money-sdyifig) meeting. 


when you look for 


plastic moldings, look first to 


Prastic Research Products, 


Urbana, Ohio 





Our Readers Say ...... continued 


—H. W. HAMM 


much for this. 


Ed—Mr. Hamm has the meat of the 
proposal made in the P.E. editorial in 
the last sentence of his next to last 
paragraph. Let us profit wherein we 
can profit and cast aside that portion 
of the German philosophy that does 
not fit the American way of life. 


Agrees With Hands Off Policy 


To The Editor: 


Your January 1953 editorial is won- 
derful! I am reminded of a sign 
placed on some rather elaborate equip- 
ment being developed for the Navy 
during World War II. The sign was 
effective in keeping those with manual 
curiosity at arm’s length; it read, “If 
you don’t know what you are doing 
don’t do it!” As you have pointed 
out, the same applies to speaking and 
writing. —J. P. Lairp 

E. 1. du Pont de Nemours & Co. 


Spiral (?) Data 
To The Editor: 

The data on and discussion of gear 
problems is of interest because of the 
extensive use of helical gears, errone- 
ously referred to as “‘spiral”’. 

It may not be amiss to discuss some 
practical aspects. Years before the 
names of illustrious men of mathe- 
matics were associated with such pro- 
saic subjects as gears, we normal en- 
gineers were solving helical gear 
problems diagrammatically without 
T-square and wood angles. We know 
the problems as involving ratios, plain 
geometry, and gear sense. 

For the simple right angle helical 
pair of gears such as is Mr. Durham's 
example on page 217 in the December 
1952 issue of Product Engineering, his 
graphic No. 1 solution was the me- 
chanical layout of the angles. There 
were pet departures by individual en- 
gineers. 

Right angle shaft helicals have a 
sliding rather than a rolling action 
and have practically a one point con- 
tact at their pitch line. The only alter- 
ation beyond Mr. Durham's No. 1 
layout was perhaps to add a sccond 
or two to the angle when figuring 
out the drawing dimensions. Even an 
error of 0.015 in a 10 inch center 
distance can be met by calling out 
proportional pitch diameters that re- 
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A Dependable Service for Over 50 Years 


Sleeve bearings in a wide variety of designs and 
sizes; cast bronze bushings; rolled split-type 
bushings; bimetal rolled bushings; washers; spacer 
tubes; precision bronze parts and bronze bars. 


FEDERAL-MOGUL CORPORATION 11043 Shoemaker + Detroit 13, Michigan 
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oti -ALIGNING 


SWIVEL JOINTS 


CASING 
ANGLE . 
Sinem — BALL . 
pase te | 
HHH we 


_ LOW TORQUE 
GASKET 


LEWIS DIE-FORGE-CASTING 
MACHINE 


LEWIS WELDING & ENGINEERING CORP., Bedford, 
Ohio, is one of the many well-known machinery builders 
who rely on BARCO SWIVEL JOINTS for flexible piping 
connections to moving or movable hydraulic cylinders. In 
this case, the cylinder is mounted on the movable stzain 
head of the machine. Thanks to Barco joints, the position 
of this head can be changed easily at any time without 
concern about the piping connections. The joints also 
safely absorb all movement and strain on piping when 
the machine delivers its final closing force of 650 tons. 


Barco Swivel Joints also save time on initial installation 
of piping because they are self-aligning—EXACT PIPE 
FITTING IS NOT NECESSARY TO PREVENT 
“BINDING”. This is an exclusive Barco advantage. For 
complete information, ask for Catalog 265. 


BARCO manuracturinGc comPANY 
527F Hough St., Barrington, Illinois (A Chicago Suburb) 


The arrow at left points 
to Barco Swivel Joints on this 
ingenious new Lewis Die-Forge-Casting Machine. 


Our Readers Say 


continued 


duce the error to say plus and minus 


| 0.005. No higher mathematics will 


produce a gear which will serve for 


| better results; you still have one point 


contact. 
An extreme deference was accorded 


| to parallel shaft helical and the herring- 
| bone gears composed of two each right 
| hand and left hand helix. No graphic 


method is required because the pitch 


| diameters are proportional to the ratio, 
| which yields the pitch circumference 


for planning purposes. The circular 
pitch corresponding to a ratio number 
of teeth becomes the circular pitch for 
which varied diametrical pitches can 
be tried on the drawing board. The 
objective is to have at least two teeth 
in the width of contact or face of the 
gear. On narrow face gears it is some- 


| times necessary to forego that ideal 
| rolling action. The entire calculation 


is simple arithmetic and triangulation. 
Mr. Schell, on page 283 in the Feb. 


| 1953 issue of Product Engineering 


makes a statement that a gear man 
would regard as astounding:—"“‘it is a 
question of whether the nearest prac- 
tical lead that could be cut wouldn’t 
introduce as large an error” (as 24 
seconds in the angle). Mr. Schell no 
doubt has in mind the unlikely coin- 
cident of a lead with the few pub- 


| lished leads listed on a milling ma- 


chine chart. 

A “practical” lead is that which is 
solved to suit the requirements, and 
almost any lead is solvable to the fifth 
decimal point. Unless the leads for a 
pair of parallel shaft helicals is satis- 
fied, the center distance will not meet 
and the rolling teeth will contact on 
alternate corners instead of having full 
pitch line contact the full gear width. 
You can be a bit sloppy on the point 


| contact of right angle helicals but not 
| on parallel helicals——-G. M. MENCKE 


Professional Engineer 





INCREASED WHEEL LIFE of 100 per- 


| cent, and from 3-5 times more pieces 
| per dressing over straight oil and 


10-15 times more than other water sol- 
uble fluids are advantages claimed by 
Metalloid Corp., Huntington, Ind., for 
its new cutting agent, Metalloid WOS. 
The material is said to eliminate burn- 
ing and cracking of work. Recom- 
mended for use in every type of grind- 
ing machine regardless of operation 
or material being ground, 
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Motor-Driven 
Centrifugal Pumps 
That Dirt 
Can’t Hurt! 





Here’s a complete line of ten different Motor-Driven 
Centrifugal Pumps that are completely protected from 
damage by dirt or abrasives. Hydraulically balanced, 
their design provides stability without using a bearing 
at impeller end of shaft . . . eliminates metal-to-metal 
contact below water level. All motors are of standard 
NEMA design, for easy replacement, and totally en- 
closed against dust or vapor . . . no lubrication or 


maintenance required. BUY THROUGH YOUR LOCAL DISTRIBUTOR 


You'll find that the design simplicity and sound con- IBS 
struction of these Brown & Sharpe Pumps makes them | ee 
ideal for countless applications where grit or foreign 


substances may be present. Write for Pump Catalog. Brown & Sharpe 


Brown & Sharpe Mfg. Co., Providence 1, R.I., U.S.A. 
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use SHENANGO BAR STOCK 


for superior quality parts! 


l' you are looking for a superior bar 
stock, Shenango tubular and solid 
stock is for you! Shenango Meehanite 
Metal bars have exceptionally fine 
grain, higher tensile strength, finer, 
more uniform graphite dispersion. 
So naturally you Can count on supe- 
rior wear-life, and less chance of 
breakage or distortion in service. 


Learn more about the money-sav- 
ing qualities that make Shenango 
solid and tubular bar stock a pre- 


ALL RED BRONZES 
MONEL METAL 


MANGANESE BRONZES 
NI-RESIST 


ferred material for bearings, bush- 
ings, pump parts, liners, sleeves, 
gears, dies, gauges, and many other 
common a special parts. Send for 
the new Shenango Bar Stock Bulle- 
tin No. 152, containing additional 
information and a list of standard, 
conveniently stocked sizes. 


SHENANGO-PENN MOLD COMPANY 
"Dover, Ohio 


Executive Offices: Pittsburgh, Pa 


ALUMINUM BRONZES 
MEEHANITE METAL 





NEW BOOKS 





Analytic Mechanics 


Vircit M. Fares, Prof. of Mechan 
ical Engineering, North Carolina Stat: 
College and SHERMAN D. CHAMBERS, 
Prof. Emeritus of Engineering Me 
Purdue University. 540 pp, 
6x 9 in. Published by the Macmillan 
Co., 60 Fifth Ave., New York 11, 
N.Y... oe 


; 
chanics, 


This third edition has been re- 
written with the idea of making ex 
planations clearer to students. The 
scope is basically the same as the last 
edition. The only new mechanics top- 
ics are those in the appendix and the 
chapter on vibrations. The appendix 
includes a section on gyroscopic action 
and one on units and dimensional 
analyses. 

Typical chapters are: Resultants and 
Components; Coplanar Concurrent 
Forces; Moments and Parallel Co- 
planar Forces; Non-Concurrent, Non- 
Parallel, Coplanar Forces; Flexible 
Cords; Friction; Graphical Methods ; 
Maximum and Minimum Forces. 


Simple Blueprint Reading 
With Special Reference 
To Welding 


Published by the Lincoln 
Cleveland 17, Ohio. $1. 


52 x 84 in 
Electric Co., 


This book has been published pri- 
marily as an educational self-reference 
primer for the welding industry. The 
job of the draftsman is not discussed 
except where it affects the reading of 
the drawing. Emphasis is placed upon 
the “reading and translation of the 
conventional symbols used in modern 
drafting practice, and with special ref- 
erence to those welding symbols in 
common use. 

Transition through the book is by 
simple, elementary steps. First is a 
discussion of the forms of picture 
drawings— perspective and isometric. 
Then the book takes up proper choice 
of views and the correct visualization 
of the object. A discussion of dimen- 
sioning follows. However, the major 
section of the book discusses the per- 
tinent information regarding welds. 
These points are covered: 1) loca- 
tion of the weld; 2) size of the weld; 
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Simple 1-2-3 operation beats the 
five o'clock deadline 


At the Symington-Gould Corporation, Depew, 


N. Y., extensive revisions are made on drawings of 


railway specialty equipment. . 


.and prints are ready 


for mailing to customers—hours, even days, ahead 


of the old schedule. 


See how it’s done—all so easily—with Kodagraph 


Repro-Negative Paper ... 


another versatile photo- 


graphic material in the famous Kodagraph line. 


A basic drawing — which must be re- 
vised to meet the customer's specifica- 
tions—is exposed on Repro-Negative 
Paper in a standard print-making ma- 
chine; then the print is processed in 
standard photographic solutions. An 
easy room light operation that produces 
a negative photographic intermediate 
from the original drawing. 


The draftsman obliterates the unwanted 
detail on the Kodagraph Repro-Negative 
print by simply applying opaquing ink. 
The way Symington-Gould figures it, 
when large areas must be revised... or 
many small scattered changes must be 
made, this is easier, faster than altering 
a positive print. 


A positive Repro-Negative print is 
made from the corrected negative . . 
on this the draftsman adds the new 
design ... and a master is ready to 
produce the required number of prints. 
Ready in a fraction of the time required 
previously when the unchanged design 
was retraced in full. 


These Kodagraph Materiais also save Symington-Gould time and dollars 


@ Kodagraph Autopositive Paper is used to reclaim 
old, soiled drawings; to produce intermediates from 
customer-drawings on opaque stock. 

@ Kodagraph Contact Cloth is used to reproduce 
corrected negative prints when durable, 


cloth intermediates are desired. 


nate costly ink tracing 


inklike 


Paper, but produce positives direc 


new pencil drawings directly 


NOTE: Kodagraph Autopositive 


processed in the same easy m 


@ Kodagraph Autopositive Cloth is used to reproduce 


which helps elimi- 


Paper und Cloth are 
s Re - Ne 


bean, 


in - i rative 


origin ils 


Kedagreph kk Meterials 


“THE BIG NEW PLUS” in engineering drawing reproduction. 


MAIL COUPON FOR FREE BOOKLET 


Get the full story on the 
sensational Kodagraph 
line; learn how you, oryou 
loc al blueprinter, can proc- 
ess these materials at sur- 
prisingly low cost. Write 
today for a free copy of 
“Modern Drawing and 
Document Reproduction.” Street 


City 


Company 


EASTMAN KODAK COMPANY 


Industrial Photographic Division, Rochester 4, New York 


Gentlemen: Please send me a free copy of your illustrated booklet, 


“Modern Drawing « 


Name Position 








and Document Reproduction.” 








Zone 








New Books..... continued 
3) type of weld; and 4) class of weld- 
information peculiar to individual shop 
specifications. Stress is placed on the 

| understanding of standard American 
Welding Society symbols to give all 
the information without resorting to 
descriptive notes. 

It is pointed out that blueprints are 
sometimes made especially for the 
welder. Machining dimensions are 
omitted, but all dimensions necessary 
for welding and assembly are included. 
From this viewpoint, the book attempts 
to thoroughly treat the reading of the 
drawing. Throughout the text, pic- 
tures of welded shapes are compared 
to blueprints which accurately and 
clearly describe the work to be done. 
Visualization of the many illustrations 
serves as a practical basis for under- 
standing welding symbol terminology. 

The book states that the best way 
to acquire speed and accuracy in blue- 
print reading is to practice and study 
the different types of drawings. To 

- illustrate the general principle covered, 

y a series of questions and answers are 

je prepared in the back of the book. 


. —— 
=. Ree aRt Cee inl NNO NR 8) ett 
: Mpa en oper + 


Hurricane Ride, Coney Island, 
showing normal and induced 


Functions Performed by 
GREER ACCUMULATORS 


1 PRESSURE STORAGE CHAMBER to provide 
a. Main source of hydraulic power 
b. Auxiliary power source 
c. Emergency power source 


2. PRESSURE-VOLUME COMPENSATOR for 
a. Leakage compensation 
b. Temperature compensation. 


3. DISPENSER OF FLUIDS and Lubricants 
4. TRANSFER BARRIER for Fluids and Gases. 


5. SHOCK ABSORBER to 
a. Absorb line shocks 
b. Reduce pump pulsations 


SEND FOR BULLETIN 


Greer Hydraulics, Inc. 


458 18th Street, 
Brooklyn 15, N. Y. 


planes of rotation. 


Greer Accumulators play a vital part in con- 
trolling the operation of the Hurricane Ride in 
Coney Island. After the cars attached to 30-ft. 
arms attain normal speed of rotation, an op- 
erator thrills the passengers by abruptly rais- 
ing and lowering the cars above and below 
their normal plane of rotation by means of a 
4-way valve. Should the hydraulic circuit fail, 
the accumulator would provide emergency 
power to prevent wreckage due to uncon- 
trolled swing. Another accumulator is used to 
smooth out pressure fluctuations. 


Let us show you how to assure safe, de- 
pendable, efficient operation of your equip- 
ment and also reduce the size, cost, and power 
requirements with Greer Accumulators. Write 











Sales Representatives in Principal Cities 
District Offices: 407 So. Dearborn St., Chicago 5 © 2832 E. Grand Bivd., Detroit 11 
Menufoctured ond distributed under license in Great Britoin by Finney Presses Ltd. Berkeley %. Birmingham |, England. 
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Symposium on Determination 
Of Elastic Constants 


100 pp, 6 x 9 in. Published by the 
American Society for Testing Mate- 
rials, 1916 Race St., Philadelphia 3, 
Pa. $2. 


The revival of interest in recent 
years in the determination of elastic 
constants had indicated a need not 
only for more accurate knowledge of 
known elastic constants and their ex- 
tension to extreme temperatures, but 
also a need for new techniques cov- 
ering such relatively new materials as 
plastics and composite materials. 

In recognition of these problems 
the Task Group on Elastic Constants 
of Committee E-1 on Methods of 
Testing sponsored the present series of 
papers at the June 1952 Annual Meet- 
ing of the American Society of Testing 
Materials. 

The symposium is opened by an 
analysis of returns from a question- 
aire on the needs regarding elastic 
constants and on current practice in 
their determination. An ingenious 
static method for modulus determina- 
tions at elevated temperatures and its 
application to steels is described in the 
second paper. Static and dynamic 
methods for non-metals are surveyed 
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continued 


in the third. Dynamic methods with 
their advantages and limitations are 
discussed in the fourth paper. The 
symposium is closed with a compari- 
son of values of elastic constants for 
a beryllium-copper alloy obtained by 
several static and dynamic methods. 
The titles and authors of the papers 
are as follows: Report on ASTM Task 
Group for Determination of Elastic 
Constants—Walter Ramberg. The In- 
fluence of Temperature on the Elastic 
Constants of Some Commercial Steels 
—F. Garofalo, P. R. Malenock, and 
G. V. Smith. Methods for Determin- 
ing the Elastic Constants of Non- 
metallic Materials—E. W. Kuenzi. 
Dynamic Methods for Determining 
the Elastic Comstants and their Tem- 
perature Variation in Metals—M. E. 
Fine. An Evaluation of Several Static 
and Dynamic Methods for Determin- 
ing Elastic Moduli—John T. Richards. 


ASTM Specifications for 
Steel Piping Materials 


383 pp, 6 x 9 in. Published by the 
American Society for Testing Mate- 
rials, 1916 Race St., Philadelphia 3, 
Pa., $3.75. 


The December 1952 edition of this 
compilation sponsored by ASTM 
Committee A-1 on Steel contains in 
their latest approved form the 56 
widely used ASTM specifications for 
carbon-steel and alloy-steel pipe and 
tubing, including stainless. 

Materials covered include: pipe 
used to convey liquids, vapors, and 
gases at normal and elevated tempera- 
tures; boiler, superheater, and miscel- 
laneous tubes; still tubes for refinery 
service; heat-exchanger and condenser 
tubes. To make the volume more com- 
plete there are also included specifica- 
tions for the following materials used 
in pipe and related installations: cast- 
ings, forgings and welding fittings; 
bolts and nuts. The ASTM standard 
classification of austenite grain size in 
steels (E12) with two sets of charts, 
also the American Standards covering 
wrought steei and wrought iron pipe 
(B36-10) ana stainless steel pipe 
(B36.19) are a part of the book. 

New specifications cover: quenched 
and tempered alloy stzel bolts and 
studs with suitable nuts; electric- 
fusion-welded austenitic chromium- 


nickel alloy steel pipe for high-tem- | 
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where HARD RUBBER is right 


use it! 





r 








SIMPLIFY DESIGNS 


extruded hard rubber 


SAVES 


MACHINING 
MOLD COSTS 





Just conjure up the right hard rubber extruded 
shape, and the job of making many a small 
part is half done! The electrical connector above, 
for example. For good electrical properties, sta- 
bility and strength, it's made of ACE hard rubber 
rod with the six holes extruded right in it. Simply 
cut it off to length, soften by heating, press in the 
metal inserts, and presto! An amazing variety 
of shapes and compounds of ACE Hard Rubber 
are possible, even extruded directly over metal 
rods and tubes. Machines and finishes as easily 
as brass. Stir your imagination? Write for more 
facts today. 


Keep your ACE Hard Rubber and Plax- 
tics Handbook handy. Free on request. 
| Its a gold mine of hints like these. 





herican Hard Rubber Company 





93 WORTH STREET MEW YORK 13, M. ¥. 





LOW COST 


FINISHES 


for zinc, 
cadmium, aluminum 
and cuprous 
provide metals 
corrosion resistance 
paint base 


choice of 
appearance And they are easy to 


apply! Just a simple chemical dip 
for only a few seconds produces the coating. 


LOW MATERIAL 
AND SHIPPING COSTS 


combine to make Iridite the most economical chrom- 
ate finish you can buy. Many Iridite chemicals are 
packed in powder form, thus can be shipped to 
you in steel pails at freight savings of up to 
75%! Pails take less storage space, are 
easier to handle, eliminate carboys, 
need not be returned. 


WHY NOT TEST IRIDITE ON YOUR PRODUCTS? Write for 
literature and send samples for free test processing. See “Plating 
Supplies” in your classified telephone directory or write direct. 


A: oy Resca EARCH P,, ODUCTS 


INCORPORATED 


4004.06 E MONUMENT STREET © BALTIMORE 5 MD 


New Books continued 


perature service ; iron-chromium and 
iron-chromium-nickel alloy tubular 
centrifugal castings for general appli 
cations. 

Sixteen Emergency Alternate Pro- 
visions applying to specifications in 
this compilation are included at the 
back of the book. These Emergency 
Alternate Provisions are issued by the 
American Society for Testing Mate- 
rials in accordance with a special pro- 
cedure in the interest of expediting 
procurement or conservation of mate- 
rials during the period of National 
Emergency. They are intended for 
use where they may be considered by 
the purchaser of the material as a per- 
missible alternate for the specific appli- 
cation or use desired. 

The grade designations in all tubu- 
lar specifications as well as specifica- 
tions covering forgings used in con- 
junction with pipe at high temperature 
have been reviewed and correlated 

These specifications are in wide- 
spread use and this book is of dis- 
tinct service to those concerned with 
pressure piping, power generating, the 
petroleum field, distribution of water, 
gas, oil and the like, and to individuals 
in every industry where these materials 
are important. 


Illumination Engineering 


WARREN B BOAST, Profe ssor of Elec- 
trical Engineering, lowa State College. 
340 pages, 6x 9 in. Published by Mc- 
Graw-Hill Book Co., 330 W. 42nd 
St., New York 36, N. Y. $7. 


Since the end of World War II, 
industry has developed a new aware- 
ness of the importance of good light- 
ing. Studies have shown that lighting 
and output are related both in the en- 
gineering department and on the pro- 
duction floor. Better lighting means 
faster and more accurate work. 

Therefore the new second edition 
of Illumination Engineering assumes 
greater magnitude. Designed as a text 
for engineering students majoring in 
lighting, it covers: 

1) Radiation—what it is, how it 
affects the eye, how it is measured, 
and its sources. 

2) Principles of illumination—defi- 
nitions of terms, measurement, use of 
graphical data and standards. 

3) Electric light sources—incandes- 
cent, vapor and fluorescent lamps. 

4) Color specifications—how to ob- 
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ne weigh 
to know | 


insulates efficiently against heat 
transfer 


is an excellent sound absorber 


MICROLITE Glass Fiber Insulating Wool 


resists settling under vibration becomes important to you the moment you know a cubic 
foot can weigh but half a pound. When you also know this 
is featherlight—evailable in one- featherlightness is combined with remarkable tensile 
half to one pound densities strength, extreme resilience and pleasant-to-the-touch 
softness, you realize that the possibilities of Microlite as an 
insulating material are endless. It cuts readily into any 
shape, folds and bends at will, compresses four-to-one and 
i springs back quickly to its original thickness. 


is made from inorganic glass fibers Inch for inch, Microlite is one of the most effective of all 
insulating materials. Half-pound density Microlite has a 
has a high degree of tensile strength “k” value of .26 at 75° F. mean—one pound density .21 at 
a 4 75° F. mean. You can’t conscientiously tackle any insu- 
> ae sq | lating problem until you've investigated Microlite, a prod- 
i= a — uct of Glass Fibers’ exclusive electronic-extrusion process. 
_ Write for all the facts. Glass Fibers Inc., 1810 Madison 

is soft and pleasant to handle Avenue, Toledo 2, Ohio. 


compresses readily and springs G LA 4y Ss F | H E R % INC 
back to its original thickness . 
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QUAKER 
CITY GEAR.. 


producing gears 

of every description 
for the Electronic 
ground thread worms 
and spiral bevel gears 


tain color, how to mix it, and ICI 
Standard colorimetric coordinate sys- 
tem. 
5) Design and testing systems— 
architectural, floodlighting and street 
lighting. 

6) Ultraviolet and infrared—appli- 
cations and sources. 

7) Wiring. 

Major changes from the first edition 
include the material on color, the chap- 
ter on ultra violet and infrared light 
sources and the details of wiring. 
However, the entire book has been re- 
viewed and rewritten to take advan- 
| tage of the changes made in the field 
| during the past ten years. 





| Handbook of 
Material Trade Names, 
1953 Edition 


O. T. ZIMMERMAN, Prof. of Chem- 
ical Engineering and Chairman of the 
Dept., and Irvin LavINE, Lecturer, 
Dept. of Chemical Engineering, Uni- 


DISTINCTIVE ADVANTAGES 
Requires No Attention. 


Visual Inspection 
NO MAINTENANCE While Operating. 





Wearing Parts. 
Freedom from Shut-downs. 
No Loose Parts. 

All Parts Solidty Bolted. 


nd Float under Load and 
Free End nent, No Rubbing Action 
to cause Axial Movement. 


WO LUBRICATION 





WO BACKLASH 
CAN MOT 
“CREATE” THRUST 


PERMANENT 
TORSIONAL 
CHARACTERISTICS 




















| 





versity of New Hampshire, 794 pp, | 


74 x 104 in. Published by Industrial 


Research Service, Dover, N. H. $20. | 
This second edition has been re- | 


written, expanded and improved by 
| the addition of several new features. 


| Among these are: (1) Use of dis- | 

tinguishing symbols for registered and | 
| unregistered trademarks and generic | 
| and common names; (2) a new sec- | 


| tion called Classification Section, in 


| which all materials described in the | 


| book are classified according to their 
major uses or composition; and (5) 
expanded Directory Section which lists 
| the products described and the names 


| and addresses of the companies that | | | 


| make them. 


Professional Registration 
Laws And The Engineer 


from A. M. Sargent, 19669 Jobn R. 
St., Detroit 3, Mich. $0.75 per single 
copy. 


essity for such laws, to call attention 
to the effects strict enforcen.ent would 
have upon the industry and society in 
general, to discuss the general require- 
ments of the laws and to point out 





The purpose of this discussion is | 
to objectively examine the public nec- | 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 














A. M. SARGENT, Dr. of Engineering, | 
60 pp, 54 x 84 in. Copies available | 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 
ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 


Write for cur new 
Engineering Cataleg No. 51 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A 
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some of the potentially dangerous 
practices open to administrative off- 
cials who are granted broad and 
vaguely-defined powers. 

The subjects discussed include: 
How Registration Began; Licensing 
of Other Professions; Can Profes- 
sional Status be Attained by Legisla- 
tion?; Illinois Court Attacks Vital 
Points of Registration Laws; What is 
Engineering; and Who is an Engi- 
neer?; Who is a Professional Engi- 
neer?; Engineers who should not be 
Licensed; Exemptions; Licensing and 
Collective Bargaining; How Licensing 
Can Effect Individual Engineers; Reg- 
istration as it Affects Engineering 
Firms; Examination and Experience 
Requirements; and Administration of 
Registration Laws. 


Additives Used In 
Oils and Greases 


80 pp, 5 x 8 in. Published by the 
Petroleum Educational Institute, 9020 
Melrose Ave., Los Angeles 46, Calif. 
$1.50. 


This is an elementary text on the 
fundamentals and application of pe- 
troleum fuels and lubricants that was 
intended primarily for non-technical 
individuals eagaged in the servicing 
and marketing of these products. 

The book explains in simple lan- 
guage and diagrams the following: 
(1) The problems which are solved 
or relieved by the use of present-day 
additives. (2) The action of present- 
day additives which attacks the prob- 
lem to be solved. (3) How the action 
of present-day additives serves to at- 
tack the problem. (4) The several 
test engines used to evaluate the merits 
of present-day additives. (5) Pro- 
cedure of the “L” series and other 
tests used to evaluate additive type 
oils. (6) The API service classifica- 
tion and designations for automotive 


type engine oils. 


Proceedings of the 
Nationa! Electronics 
Conference—Vol. VIII 


6 x 9 in., 835 pp. Published by the 
National Electronics Conference, Inc., 
852 East 83 St., Chicago 19, Iil., $5. 

This latest edition covers about 100 
papers that were presented at the Na- 


Product Engineering — May, 1953 





WROUGHT WASHER 
MANUFACTURING CO, 


ants $. BAY ST., AR WAUKES 7, wis. 


a Bigger, Better WISCONSIN 


HEAVY-DUTY -40i-(Zs0led 


The NEW Model 
VG4D *:;;* 

















Complete Power Unit 

with Clutch Reduction. 
Another engineering achievement .. . the NEW Model 
VG4D V-type 4-cylinder Wisconsin Heavy-Duty Air-Cooled 
Engine, increasing the power range to 36 hp. — a power gain of more 
than 16% over the VP4D, former top engine in the line. 
The NEW Model VG4D is an exceptionally smooth-running, even-firing engine. Its light 
weight and compactness in design simplify the problem of engine installation on modern 
equipment where weight and space limitations are important factors. 
Every one of the traditional Wisconsin 4-cylinder features are built into this new model. 
These include, to name a few, tapered roller main bearings, dynamically balanced 
forged crankshaft, mirror finish on crank pins, Stellite-faced exhaust valves and valve 
seat inserts and honed cylinders for long, dependable, heavy-duty engine life. 
padhampeee ANS: fhe pre tidie  1 arlisadedpeimamemarg Be sa em i 
power per pound of engine weight, at minimum operating and maintenance costs. 
We invite your request for complete detailed specifications. 


WISCONSIN MOTOR CORPORATION 


f Héavy-Dut y¥ 
MILWAUKEE 46, WISCONSIN 


elael tin: 





Pladden Gears Made to Your 
Exacting Specifications 


When Sewall craftsmen go to work on 
your specifications, you are employ- 
ing the extensive facilities of an expe- 
rienced organization. Our engineers 
can give you valuable assistance in es- 
tablishing the one best design—then 
in turning out uniform production 
runs. Illustrated are examples of a 
straight bevel gear and pinion . 

Zerol bevel gear and pinion . . . worm 
and worm gear .. . helical gear and 
pinion. Send blueprints or samples 
for prompt estimates on any quantity. 


STOCK SPROCKET CATALOG ON REQUEST 


RACKS + SPROCKETS + SPUR + SPIRAL - 
BEVEL + ZEROL BEVEL - WORM GEARS 














Leading Processor’s Tests Prove 


NICHOLSON VALVES 


cently adopted as standard by 
well-known rubber company, a 


552 


press. to 
Ibs. 





ter years of trying practically all 
makes. Their capacity for longer 
leak-free service is confirmed by 

many installation 


-> IMPROVE WITH USE 


Nicholson control valves were re- 


records which show Nicholson 
a valves actually become tighter 
f- with use. This is because their 
non-corrosive flat discs tend to 
lap themselves on the seats. For 
all mediums and types of opera- 
tion. 


Send for 
CATALOG 


Lever models 
(left); 4 styles; 
Y4" to 214"; 


Solenoid (left), 3 styles; 
foot, 2 styles; also mo- 
tor models. 4" to 214”; 
press. to 375 Ibs. 


5000 


200 Oregon St., Wilkes-Barre, Pa. 





Gaim NICHOLSON YW 





TRAPS -VALVES :- FLOATS 


34 








New Books... continued 


tional Electronics Conference held in 
Chicago on September 29th through 
October 1, 1952. In each of the fol- 
lowing sections, there are four or five 
papers, each headed by an abstract 
and fully illustrated, Servomechanism 
Theory; High Frequency Electron 
Tubes; Audio; Industrial Measure- 
ments; Magnetic Amplifiers and Servo 
Applications; Television; Equipment 
and Components Reliability; Wave- 
guides; Transistors; Radio Naviga- 
tion, Radar, and UHF Transmitters, 
Circuits I; Components, Assembly 
and Measurements; Semi-conductors; 
Memory Tubes and Tube Reliability ; 
Circuits II; Computers; Antennas; 
Electronic Instrumentation; Engineer- 
ing Management; Coding and Record- 
ing Techniques; and Delay Lines and 
High Frequency Test Equipment. 


An Introduction to 
Linear Programming 


A. CHARNES, W. W. Cooper and 
A. HENDERSON, Carnegie Institute of 
Technology, 74 pp, 84 x 11 in. Pub- 
lished by John Wiley & Sons, Inc., 
140 Fourth Ave., New York 16, N.Y., 
$2.50. 


Within recent years remarkable 
strides have been made in the develop- 
ment of a set of techniques which have 
come to be known by various names— 
input-output analysis, linear program- 
ming, and programming interdepend- 
ent activities. More compactly, this 
whole area of associated disciplines 
may be referred to as programming, 
in order to emphasize that planning, 
as distinguished from operations or 
execution of plans, is the area of 
primary interest; or the term optimal 
programming may be used to empha- 
size concern with problems of maxi- 
mization or minimization. In short, 
linear programming is concerned with 
the problems of planning a complex 
of interdependent activities in the best 
possible (optimal) fashion. Problems 
of determining optimal product mix 
under given purchase and selling 
prices, machine productivities and ca- 
pacities; problems of optimum storage, 
shipment, and distribution of goods; 
problems of minimizing set-up times 
in machine-shop operations; and prob- 
lems of optimal labor allocation repre- 
sent areas to which these techniques 


| can be applied. 


The lectures contained in this vol 
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The PARKER Rubber Engineer can help you with 


Custom Molded 
Rubber Parts 


like 
these: 


*Friction Drive (14”" Dia.) 


*Vent Tube (6" long) 


*FRICTION DRIVE — Must withstand hard wear. Parts fur- 
nished to customer by previous sources were unsotisfactory 
in appearance and service. PARKER compound and precision 
molding solved the problem. 


*VENT TUBE—Used in a battery. New PARKER process 
makes possible accurate molding of this difficult port. 
PARKER compound gives lly long life under rugged 
conditions. 





for extreme temperature and atmospheric conditions 
for service with special fuels and lubricants 


. 
7 
® for service with acids or gases 
- 


and fo meet exacting tolerance specifications 


If your molded rubber parts must meet really rough resistance 
requirements and yet provide a long, trouble-free life, it will pay 
you to discuss your problem with the PARKER Rubber Engineer. 
PARKER can formulate a compound that will solve your specific 


woblem i y specifications, in nearly any shape, , 
problem and mold it to your specifications, in nearly any shape encayere une vecmnenss — PARKER 
offers newly perfected, low-cost, high- 
PARKER —leading manufacturer of synthetic rubber O-rings — production processes and molding meth- 


particularly in smaller sizes, and to exacting dimensional tolerances. 


_ . : . . ods which make possible greater values 
nas had years of experience in developing special-purpose rubber 
’ in superior custom molded rubber parts. 


parts for the automotive, electrical appliance and other industries. Investigate this PARKER service today! 


So, if you need custom molded rubber parts for tough service con- 
ditions, mail the coupon today. 


PARKER Rubber Products Division 


The PARKER Appliance Company 
} 17325 Euclid Avenve, Cleveland 12, Ohie 
| ae ‘ - § DC Please send information on Custom Molded Rubber Parts. 
| Cc fi a gv - Xr 1 (CD) Please have PARKER Rubber Engineer call on me. 
. oo “Se <g ies 


INDIVIDUAL 
i RUBBER PRODUCTS DIVISION COMPANY 
ADDRESS. 
THE PARKER APPLIANCE COMPANY city. 
17325 EUCLID AVENUE + CLEVELAND 12, OHIO 














Product Engineering — May, 1953 





CHECK LIST 


of successful uses of 


® 


-ON 
on Zinc 


replacing Chromium, 
Cadmium or Nickel plate, 
offering Corrosion-Resistant, 
Brilliant Finish at Lowest Cost 


v 


Cabinet hardware 
Small tools (wrenches, etc.) 
Auto body parts 
Bathroom hardware 
Aircraft metal parts 

Wire goods 
vy Refrigerator shelves 


Radio speakers, chassis, 


v 
Y shields 


Y Television parts 
Electrical parts 


Air conditioning fans, 
guards, etc. 
Bolts, nuts, washers, rivets 
vy Builders’ hardware 


vy Outdoor metal articles 
(fences, trailers, etc.) 


also 
v7, Protective finishes 


covered by Federal Specifica- 
tions for Army Signal Corps, 
Army Ordnance, Army and 


Navy Aeronautical. 


Write for free data sheets and 
send @ part for free processing. 





| ume were originally developed as part 
| of a research seminar, supported in 


part by grants from the U.S. Depart- 


_ ment of the Air Forces to the Carnegie 
| Institute of Technology, to the School 
of Industrial Administration for re- 


search in intra-firm behavior and to 


the Department of Mathematics for | 


research in applied mathematics. 
This volume is composed of two 

major parts: an introduction, and a 

mathematical development. Despite 


the fact that this entailed some length- | 
ening of the presentation, it seemed | 


wise to point the development in this 
direction because of the variety of 
interests these materials are intended 
to serve. The reader concerned only 
with securing some notion of the na- 


ture of linear programming should | 


study sections 1 and 2 of Part I, and 
possibly section 11, skipping and skim- 
ming the rest of the material as his 
interests dictate. The person interested 
in concrete applications and straight- 
forward programming calculations 


| should add sections 3, 4, 5 and 6 to 


this list. He should also attempt to 
trace through in detail some of the 
illustrated calculations. Sections 7, 8, 
9 and 10 deal with more advanced 
and difficult materials. These are in- 


cluded primarily for persons inter- | 


ested in richer facets of linear pro- 
gramming as they bear on other areas 


| of work in theoretical economics. 


Those who are concerned with full 


| generality and systematic development 


of either the general theory or special 


_ aspects of linear programming should 


turn to the mathematical lectures, Part 
II. These lectures are designed so that 


a minimum of beginning background | 


in mathematics is required. At various 


| points in the lectures, special materials 
| from the various fields of mathematics 
| which bear on linear programming 
| have been introduced in order to re- 
| lieve the reader of the necessity of 


wading through a maze of collateral 
disciplines. The mathematical devel- 
opment employed has been so de- 
signed that geometric interpretations 
may consistently be employed as a 


| guide to the intuition in analytical 
| development. Some degree of mathe- 


matical maturity is necessarily assumed 
in such a presentation, Persons pos- 
sessing such maturity will find their 
interests best served by moving to the 
mathematical lectures. Others should 
also find these lectures useful in de- 
veloping a clear understanding of the 








Concentration 
for Quality 


Since 1919 Curtis has con- 
centrated on the manufac- 
ture of only one line — 


CURTIS wniversat sorts 


As a result, Curtis research, 
production and quality con- 
trol techniques have pro- 
duced the widely accepted 
Curtis standards — and the 
world’s best universal joints. 


ONLY CURTIS OFFERS ALL 
THESE ADVANTAGES 
Availability — 14 sizes always 
in stock; bored or unbored hubs. 
6” hub diameter joints or special 

machining to specifications. 
Simplicity —fewer parts, simpler 
construction. 

Government Tests — complete 
equipment for government tests 
in ovr plant. 


Not sold through distributors; 
write direct for free engineer- 
ing data and price list. 


“CURTIS 


UNIVERSAL JOINT CO., INC. 
11 BIRNIE AVENUE 
SPRINGFIELD, MASS. 


As near to you as your tel phone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 
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theory of linear programming. For 
this reason, Part I has been cross-refer- 
enced to the lectures in order to pro- 
vide convenient guideposts. 


Mechanical Inspection 

W. H. ARMSTRONG, Associate Pro- 
fessor of Industrial Engineering, The 
Pennsylvania State College, 64 x 94 
in., 361 pp. Published by McGraw- 
Hill Book Co., 330 West 42 St., New 
York 36, N. Y. $5. 


Designed primarily for use in class 
work of technical institutes, vocational 
industrial schools, or industrial train- 
ing programs, this book has a sim- 


plicity of presentation, yet it has sufh- 


cient detail for self-instruction. 

The major emphasis is upon de- 
scriptions of tools that are used for 
dimensional inspection of machine 
shop products, and explanations of 
methods used by inspectors. Aside 
from this general plan of organization, 
there are treatments of hardness test- 


ing, magnaflux and radiographic in- | 


spection and statistical quality control. 
Other types included are: the shop 


mathematics of inspection, inspection | 


discussions (including the relationship 


between mechanical inspection and | 


statistical quality control), surveys of 
non-precision and measuring tools 
used by inspectors, and instruction in 
the use and care of instruments. 

The mathematics necessary to the 
performance of various inspection op- 
erations is presented with the descrip- 
tion of those operations for the ease 
and convenience of the reader. For 
greater clarity and as a definite aid to 
student and instructor, blueprint read- 
ing problems and suggested questions 
are included at the ends of chapters; 
and for further help, a suggested lab- 
oratory problem and worksheet is pro- 
vided at the end of the text. A bibli- 
ography of audio-visual aids for 
supplementary use with the text is in- 
cluded. References to handbook tables, 
standard data, operator's instructions 
and other related material are placed 
throughout the book. 

Presenting all-the information nec- 
essary to those wishing to qualify for 
inspector positions, and written in 
terms readily understood and obsorbed 
by the inexperienced trainee, this vol- 
ume is of value as a text or for the 
individual worker who wishes to ad- 
vance his career. 


Product Engineering — May, 1953 








ot 


“DIAMOND H’ RELAYS 


® 


pack more 


performance 


Rating for rating, “Diamond H” Series R hermetically sealed, ,; 
miniature aircraft type 4PDT relays are smallest (1.6 cubic * 
inches ), lightest (3.76 ounces), have widest temperature range 
(—65° to +200°C.), greatest operating shock resistance (to 
50 “G” and higher) and excel all others in their field in ability 
to break high currents and high voltages. 


Ideal for high frequency switching, their inter-electrode capa- 
citance is less than 5 micro-microfarads contacts to case, less 
than 24% mmf between contacts, even with plug-in type relay 
and socket. Vibration range is from 0 to 500 cycles per second 
and upward at 15 “G” without chatter. Coil resistances up to 
50,000 ohms are available, with contact loading through 10 A. 
resistive for 100,000 cycles (30 A. resistive for 100 cycles) at 
30 V., D.C., or 115 V., A.C. Sensrrrvrry approaches 100 milli- 
watts at 30 “G” operational shock resistance. They meet all 
requirements of USAF Spec. MIL-R-5757 . . . and far surpass 
many. Various standard mounting arrangements wveliable. 


“Diamond H” engineers are prepared to work with you to 
develop variations for guided missiles, jet aircraft, fire control, 
radar, communications, geophysical and computer appara- 
tus . . . any application where peak performance is vital under 
critical conditions. 


Illustrated Bulletin R-150 gives detailed performance data 
under varying conditions. Write for a copy today. 


THE HART MANUFACTURING COMPANY 


206 Bartholomew Avenue, Hartford, Connecticut 
* 


THE HART MANUFACTURING COMPANY, 206 Bartholomew Ave., Hartford, Conn. 


Please send me Bulletin R-150 with detailed performance data on Series R Relays 
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ELECTRIC MOTORS 
the choice of leaders 
in industry 


Wagner Motors furnish 


plenty of power for pumps 


Motors that drive pumps and compressors need 
plenty of electrical and mechanical stamina to 
hold up under the hard, steady grind expected 
of them. 

Fitting the right motor to your pumps is not a 
problem of special motor designing and build- 
ing, but of choosing a standard Wagner Motor 
suited to the job. Wagner Motors are diversified 
in design and can be readily adapted to a wide 
range of pump applications. 

Wagner Motors are chosen for thousands of 
pumps because they can deliver plenty of sure, 


easy, Continuous power. They require very little 
attention— Wagner Motors are designed to keep 
maintenance at a minimum. They give the kind 
of service you want—more than sixty years of 
motor building experience stands behind every 
motor bearing the Wagner name. 


Improve the performance, economy and depend- 
ability of your product by choosing Wagner 
Motors. Bulletin MU-185 gives information on 
the complete line. Let a Wagner engineer discuss 
your motor needs with you. Consult the nearest 
of our 32 branch offices, or write us. 


(ts 7o yout advantage to standardize with Wagner : 


When you standardize on Wagner Motors—you get the advantages of a liberal warranty «+3 
of nationwide service facilities, with on-the-spot service, replacement motors and parts 


available from 25 Wagner-owned Service 


Branches and more than 750 Authorized Service 


Stations. You can choose from a wide variety of types and sizes (from 1/125 to 400 hp). 


WAGNER ELECTRIC CORPCRATION 
6406 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS — AIR AND HYDRAULIC’ 


BRANCHES IN 32 PRINCIPAL CITIES 
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New fats tor youn file on 


Change to Type 430 
wins complete acceptance, adds no cost | __ 
for Star Manufacturing Company = 


@ Star Manufacturing Company, 
St. Louis, Mo.—a division of Her- 
cules Steel Products Company 
completely satisfied with its change 
to Type 430 Stainless Steel in fabri- 
cation of the food handling equip- 
ment it manufactures. 

In fact, Vice President Alfred 
Dangler, Jr., says, “If and when 
nickel-bearing grades become more 
plentiful, we will weigh very care- 


1S 


fully the return to such a grade and 
in all probability will continue to use 
Type 430 in very substantial quan- 
tities.”’ 

Only a few changes were made in 
manufacturing processes in the 
switch to Type 430. These changes 
required no expense in tooling nor 
did they increase the total cost of 
the various parts. 

Mr. Dangler adds, ‘‘We have 





Type 430 Stainless Stee! was used in fabrication of this 
complete package hot dog unit by Star Manufacturing Com- 
pany, St. Louis, Mo 


found that Type 430 Stainless Steel 
is being accepted without reserva- 
tion by those using our equipment.” 





Three-drawer Toastmaster roll and 
food warmer is mostly Type 430 Stain- 
less Steel. 


Forming 18-gage sheet of Type 430 
into top for Toastmaster roll and food 
warmer at the Elgin, ill. plant of 
McGraw Electric Company 


SHEETS - STRIP - PLATES 


Toastmaster roll and 
fabricated from Type 


@ McGraw Electric Company, El- 
gin, Ill.—manufacturer of the 
famous Toastmaster line of electrical 
appliances—is now using Type 430 
Stainless Steel in its roll and food 
warmers for restaurant use. 

The tops of these warmers are 18- 
gage sheets and the sides and drawer 


BARS - BILLETS - PIPE - TUBES - 


food warmers now 
430 Stainless Steel 


fronts are 24 gage. Drawer parts 
that touch the food are made from 
Stainless Steel, too. 

Shop foreman E. Christensen says 
he has found little difference in work- 
ing Type 430 Stainless compared 
with nickel-bearing grades formerly 
used. Fabricating operations in- 
volved include shearing, punching, 
forming, blanking and spot welding. 


Get the complete story on U-S-$ 17 
(Type 430) Stainless Steel 


Our representatives will be glad to assist you 
in applying U-S’S 17 (Type 430) Stainless Steel 
to your product with careful attention to your 
fabricating operations and the product's end use. 

You'll also find valuable assistance in our 
booklet, “Fabrication of US'S Stainless and 
Heat-Resisting Steels."’ For your copy, write to 
United States Stee! Corporation, Room 2811-U, 
525 William Penn Place, Pittsburgh 30, Pa. 

SPECIAL SECTIONS 


UsS 


WIRE - 








New gis yor your file on ys 


Made of U-S-S MAN-TEN steel, vital parts of land leveler 
and ditching plow weigh less but wear longer 





Switch to U-S-§ MAN-TEN steel solves 
serious forming problem, increases 


rigidity, saves weight 


Lyon Metal Products, Inc., Aurora, Illinois, 
originally specified 20-gage carbon steel for the 
seats of these steel folding chairs. In press form- 
ing, the seat section showed a tendency to 
crease across the bracing angle. Although the 
crease was scarcely noticeable to the touch, it 
became very obvious under certain light reflec- 
tions and created sales resistance 

To overcome this, Lyon switched to cold- 
rolled U'S’S Man-TEN steel in 22-gage weight 
This strong, tough steel gave greater rigidity 
to the seats and completely eliminated the 
creasing or buckling. Although weight saving 
was not a factor in the selection of U-S-S Man- 
TEN, the change resulted in a weight reduction 
per seat blank of three-quarters of a pound, 
which appreciably cuts the steel tonnage re- 
quired, keeps manufacturing costs down, lowers 
shipping costs 





@The Eversman Manufacturing Com- 
pany, Denver, Colo., have used U'S’S 
Man-TEN and other U'S’S High 
Strength Steels in their famous line of 
agricultural implements for a good 
many years. Recently they wrote: 

‘‘We had been using 4” mild carbon 
steel for the curved center-cutting blade 
of our Model 289 Land Leveler and 
wanted to reduce its weight. We were 
able to do this by changing to 10-gage 
hot-rolled MAN-TEN steel which weighs 
44°7 less. Then we did some checking 
with our dealers and find that the MAn- 
TEN steel blade wears 20°, longer. 

“The Eversman Ditcher is a new pro- 
duct with us. To keep it as light and 
strong as possible and give it good re- 
sistance to wear, we naturally decided 
on Man-TEN steel for the curved wings 
as they perform a function similar to 
the cutting blade on the Leveler. The 
Man-TEN steel gives us a very strong 
durable section which can take a great 
deal of punishment without being bent 
out of shape as happens with ordinary 
carbon steel.” 


~ 


In hard-working farm equipment like 
this and in heavy-duty earth moving 
and materials handling equipment such 
as cranes, power shovels, drag line ex- 
cavators, scrapers, bulldozers, trench- 
ers, snow plows, etc., wherever parts 
are subjected to severe wear and pun- 
ishing loads and stresses, the high re- 
sistance to abrasion, high endurance 
limit and superior yield point values of 
U-S’S Man-TEN steel can be utilized at 
little or no increase in cost to reduce 
weight, increase capacity and prolong 
life. It will pay you to examine the 
possibilities of this service-tested steel. 


“ 


Manufacturer of heavy-duty trailers uses MAN-TEN 
Steel for maximum strength with minimum weight 


If you are building equipment that 


beyond the ordinary 


requires strength, toughness and stamina 


this letter from the Talbert Construction Equipment Co 


of Summit, IIl., should be of interest 

They write, “One of the principal problems confronting us as manufacturers 
of heavy-duty hauling equipment is the control of design so as to insure adequate 
strength at critical points with minimum weight. The extremely heavy loads our 
irailers are designed to handle—up to 100 tons—called for the use of very heavy 
structural sections in carbon steel or the adoption of a steel that would give us 
the high strength needed without increasing the dead weight. We found the 
answer in U-S:S Man-TEN steel, and our main beams, center sill and side channels 
are built of this grade of high strength steel, with excellent results 

“In welding MaANn-TEN steel to mild steel, good results are obtained using a mild 
steel welding rod. In welding MaN-TEN to Man-TEeEn, best results are secured using 
a High-Strength welding rod.”’ 





HIGH STRENGTH STEELS 


a 
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Roof purlins of U-S:S MAN-TEN steel weigh no more than 
carbon steel, carry 72% more live load, cost 22% less to use 


@ Butler Manufacturing Co., Kansas 
City, Mo., a leading producer of pre- 
engineered buildings, illustrates per- 
fectly how U-S’S Man-TEN steel often 
provides more effective strength per 
dollar, and is therefore more economical 
than any other material. 
Says Mr. W. B. Larkin: “‘At present 
we are making generous use of U'S’'S 
Man-TEN steel for roof purlins and 
side wall girts on our standard rigid 
frame buildings. By a rolling and press 
brake operation, MAN-TEN steel strips 
are formed into Z-sections approxi- 
mately 614" high with flange 214" wide. 
“Originally we made these members 
of 14-gage carbon steel which, when 
properly spaced, carried a roof load of 
15 lbs. per sq. ft. The expansion in our 
business required that we furnish roof load. The use of U-S°"S Man-TEN 
a building for heavier roof loads. We steel in the same gage gave us the nec- 
were limited by our fabrication equip- essary increase in load-bearing capacity, 
ment which is very expensive, so it was as follows: 14-gage carbon steel purlins, 
decided to use high tensile material of weighing 62 lbs., supported a load of 
the same thickness to carry this heavier 15 lbs. per sq. ft. In contrast, 14-gage US'S MAN-Ten 
steel purlins, in the same weight, sup 
ported a load of 26 lbs. per sq. ft 
Result: 72 increase in load-bearing 
capacity with a 22°; decrease in cost 
ratio per pound of live load capacity 
“You can see from this that even 
though the base price of U'S"S MAN 
TEN is higher than carbon steel, when 
compared with the job it does is 
less expensive than regular steel. We 
are now considering the use of MAN-TEN 
steel for the fabrication of complete 
rigid frames for larger buildings.” 


— Che MAN-TEN Book, 


MECHANICAL PROPERTIES OF 
Over ') to Over 1 to 
US'S MAN-TEN STEEL and Under TY Inch incl 3 Inches Inc! 


Yield Point, min psi age 50,000 45,000 40,000 
Tensile Strength, min., psi 75,000 70,000 65.000 
Elong. in 2 In., min., per cent 20 — 22 
Elong. in 8 In., min., per cent 
180 In. and heovier 18 19 20 . . . ’ 
Cold Bend 180° D=1e 180° D=2t 180° D=3t United States Steel Corporation . 
525 William Penn Place, Room 2811-1 
The minimum yield point and tensile strength requirements will be reduced by Pittsburgh 0. Pennsylvania 
5.000 psi when the moterial is specified in the annealed or normali-ed conditions 
ASTM Standord Specimens, minimum number of tests and ductility’ modifications Please send me a copy of your book ““U-S-S Man-TEN 
apply ’ 
ADDITIONAL TYPICAL PROPERTIES FOR ENGINEERING GUIDANCE Name Pith 
Resistance to atmospheric corrosion eee .+««+ 2 times corbon steel P 
Compressive Yield Point, psi Equa! to tensile Yield Point Company 
Shearing Strength, psi ' Equal to ¥% Tensile Strength 
Modulus of Elasticity, psi . 28,000,000 to 30,000,000 
Endurance Limit (as rolled, avg.), psi... 39,000 
Charpy Impact, keyhole notch (as rolled, room temn 
ovg.), ft. ib 30 
Coefficient of Expansion per degree F, 70° to 200° F .0000063 
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U-S:S Carilloy steel in rolled sections 
lops 4 hours off machining time, provides stronger flap tracks 


for Convair airliners and cuts costs 75%. 


Landing flaps on the Model 340 Convair airliner slide on 
tracks made of CARILLOY 4140 steel T-sections. These 
tracks are much stronger than those formerly made from 
rectangular bars. And they cost 75’ /, less 





@ Wing flap supports for Consoli- 
dated Vultee’s Model 340 Convair 
airliners are stronger, cost less, and 
are of better quality now that they 
are made from hot-rolled sections 
of U-S’S CaRILLoy steel. 

When J. C. 
Angeles, California, started making 


Peacock Co., of Los 


these T-shaped flap tracks for Con- 
vair, the accepted practice was to 
machine them from 2!,”" x 3!,"” bars 
But machining took 


a lot of time, and more than 50°; of 


of alloy steel. 


the stock metal was wasted in scrap. 

Peacock 
studied the problem and soon real- 
that 
chining time and reduce scrap losses 


and Convair engineers 


ized they could shorten ma- 
by fabricating directly from rolled 
sections. The question was, where to 
find a good supply of steel that would 
meet all the exacting quality require- 
ments. U.S. Steel came through for 
them, by providing hot-rolled T-sec- 
tions of CARILLOY 4140 steel. 

This steel is giving excellent re- 
sults. Not only are the CARILLOY 
parts stronger than those formerly 


U-S-S CARILLOY STEELS ARE PRODUCED IN THE WIDEST AVAILABLE 
RANGE OF ANALYSES, SIZES, FORMS, HEAT TREATMENTS, AND 
TO HIGHEST QUALITY STANDARDS 


integrated 


7 Complete, 
ducing and finishing facilities make it 
possible to furnish CARILLOY steels to 
meet practically any requirement 

If you need forging ingots, blooms, 
billets . Square bars, round 
bars, coiled bars, spring flats or special 


alloy steel pro 


or slabs 

sections . . . plates, sheet, strip, sketch 

plates or structural shapes 

bearing aircraft 

steels, gear steels . . . NITRALLOY steels 
. regular or special analysis alloys 


If you use steel, 


If the steel must be quenched and 
tempered regular or spheroidized 
annealed . normalized 
lieved or tempered , 
special heat treatments 

If you want it hot rolled 
lengths or coiled machine or gag 
straightened .. . flattened . machine, 
cracker or torch cut pickled 
sand blasted, oiled or limed 

Whatever your specifications call for 

we can provide. 


stress re 


. or needs other 


.in straight 


used, but they require 4 hours less 
machining time, and reduce scrap 
losses 60°;. What’s more, finished 
tracks now cost only one-fourth as 
much as they did before. 

Our experienced metallurgists may 
be able to help you make similar 
savings on your products. Call our 
nearest District Office. Chances are, 
we can supply just the steel and 
the form you need. 


LEFT, the T-shaped cross-section of a flap track in front 
of a 2',” x 3',” steel bar shows how much metal was 
formerly wasted. RIGHT, the same flap track in front of 
the CARILLOY T-section that cuts scrap loss 60° 


Free metallurgical assistance 
available on any steel problem 


To help you use CaRILLoy steels most 
efficiently, we place at your disposal the 
best metallurgical talent available. These 
men—many of them recognized authori- 
ties in th. field of steel metallurgy—can 
call upon the facilities of the most exten- 
sive steel research laboratories in Amer- 
ica. Their rec dations to you can 
be entirely unbiased because they have 
the most comprehensive range of metal- 
lurgy’s finest quality steels from which 


to fill your needs. 

















The design of the new LPD Clip- 

per Seal assures that the spring 

which controls the lip contact on the 

shaft will be held tightly in the seal. It fur- 

ther provides a husky lip section that enables 
better control of lip flexing, and better utili- 
zation of the full available depth of the lip section. 


a 
~— 


we 
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eee an efficient, all-purpose seal with 
long life and a wide range of applications 


Exnausrive FIELD TESTS and customer usage 
show that the new Type LPD Clipper Seal has a 
wider range of applications than any other oil 
seal design. 


It provides better retention of lubricant and 
more thorough exclusion of dirt and abrasives. 
This holds true even at higher shaft speeds and 
despite wide equipment variables. It can be used 
for practically any application with greater assur- 
ance of fewer replacements. 


The new Type LPD Clipper Seal runs cool and 


JON NS MANVILLE 


lasts longer because it requires less lubrication 
over its lip bearing area. Furthermore, the LPD 
design provides better utilization of the lip sec- 
tion of the seal—another factor in prolonging its 
life. And the greater flexibility of this lip section 
improves the performance of the seal. 


The heel and lip compounds in which the new 
Type LPD Clipper Seal is available enable it to 
withstand a wide range of service conditions and 
temperatures. For more information about the new 
Type LPD Clipper Seal, write Johns-Manville, 
Box 60, New York 16, N. Y. 


{| Johns-Manville CLIPPER SEALS 


PrRoouctTs 
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For 


Simple more logical grouping of working units 
to insure quiet, smooth trouble-free operation. 


For 


More economical construction and lower 
maintenance cost. 


For 


A more direct alignment in remote control or 


power transmission around corners. 


Write on your letterhead for 
“Flexible Shaft Assemblies” 


| STEWART MFG. CORP 


4311-13 RAVENSWOOD AVENUE . CHICAGO 13, ILLINOIS eve 
WEST COAST PLANT: 1638 So. Flower Street, LOS ANGELES 15, CALIFORNIA. (© 'ogs$ 
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What is your toughest 
fastener problem? 


That is the one we want to help 
you on. Security fastener experts 
have a long range of experience 
in problems where other fasten- 
ers would not hold. 

Challenge us to make it stick! 


a 
a | 


Are you Cotter conscious? 


There may be places where cot- 
ters ore the only solution but 
cotters are expensive to install. 
Security Locknuts eliminate the 
adjustment of expensive castel- 
lated nuts, drilling and weaken- 
ing bolts and setting cotters. You 
install Security just like an ordi- 
nory nut. 











S) 


a 
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Why destroy the bolt? 


Battered up bolt ends mean tough 
maintenance for your customer. 
Why peen bolt ends when you 
con lock the part in place in half 
the time and still permit easy 
removal. 


One nut does it! 


With Security it takes only one 
nut to hold the job. Just put it on 
like an ordinary nut. The Security 
retainer holds it in place and the 
nut body takes the load. Ask for 
more complete details. Let us tell 
you how it's made. 


NYT IEr a 


HOLDING THE PRESSURE LINE 


WITH a 


THE illustration above shows three of the four large Security 
Locknuts used on the tie rods of one of the many models of 
the F. J. Stokes Machine Company's fully automatic Plastic 
Molding Presses. These Security Nuts must maintain their 
accurate adjustment against the extreme pressures developed 
by the movable platen. 

The interesting thing about Security Locknuts lies in the 
locking feature. With Security the load is carried by the body 
of the nut itself not by the Locking Insert. 

Security Locknuts are vibration proof. They are installed like 
an ordinary nut. Nothing to adjust—no extra parts—no holes 
to weaken rods or bolts—nothing to shear—and a Security Nut 
does not require bolt tension to hold it. It stays “put” where 
you wrench it at any point on the bolkt. 

More important than anything else they can be removed and 
replaced, not once—not fifteen or twenty times—but any number 
of times! Authoritative tests have proved Security Locknut hold- 
ing power. 

Challenge us to solve your toughest fastener problem and 
ask to see these tests. Send the coupon. 


SECURITY LOCKNUT CORPORATION 
North Ave. at 15th Ave. Melrose Park, Illinois 


STUDLOC 
The Studloc pro- 
vides a positive 
lock in counter- 
bores and hows - 
ings or it con be 
keyed into work 
fe serve as «a 
simple locknut 


CAPLOC 

A cap nut thot 
locks with the 
grip of the Se- 
curity Locknut. it 
combines lock- 
ing power and 
protection for 
bolt ends where 
protection is 
needed 


RAIL-LOC 

A squere tock- 
nut for switches, 
crossings, bridg- 
es. The only re- 
wseble locknut 
thet can be hot- 
dipped golve- 
nized for corre- 
tive locations 
such os olkoli, 
etc. Sizes %" to 
1%". 





SECURITY LOCKNUT CORPORATION 


North Ave. and 15th Ave., Melrose Pork, Ili. 


Please send me without obligatien: 
) One of your Thread Tolerance Charts 


C) We have oa fastener problem and would like to know more 


about Security Locknuts. 
Company Name 
Address_ 


THE NUT YOU CAN’T SHAKE LOOSE — 


Signed___ 
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One of the Royal Family of Steel 


Our niche in the economic health of this nation in 
peace, and its defense in war, is to develop and produce 
the high-alloy steels and other special alloys which 
will do what ordinary metals cannot even approach in 
resisting corrosion, heat and wear, and in performing 
vital electrical and electronic chores. Whenever you 
have problems in these fields, the place to come is 


Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


TOOL and DIE STEELS 


PIONEER in Specialloy Steels 


Allegheny Ludlum 
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2500 SERIES 

HEAVY DUTY 

MOTORIZED 
SPINDLES 


For 
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Surface Grinders, 


lor ka - 1 = 


t 


Planers, Boring 


a / 
t 


de 


Mills and other 


Machine Tools 


for MORE PRODUCTION use these P-2500 Series Spindles, 
They have the extra power, 


BETTER SURFACE FINISHES » bearing capacity and rigidity to 
do the job. 


TOLERANCES IN THE MILLIONTHS Write for new Catalog No. 58A 


Product Engineering — May, 1953 





ATTENTION 


USERS OF HIGH-SPEED 
MOTION PICTURE PHOTOGRAPHY 


All night at 6000 psi 
without any loss of 


gage pressure. i: a ae” 
This and other * 
D (ily \OLLENSAK 

hecnr- oct cuapacterisrics Offers ALL THESE SERVICES 
Complete Line of AASTAA High-Speed 

eS MOTION PICTURE CAMERAS 
8mm, 16mm, 35mm half frame and full 
frame FASTAX cameras with speed ranges 
up to 16,000 frames a second are available. 
In addition there are Streak, Continuous 
Low Handle Load Oscilloscopic 16mm and 35mm cameras and 


int ; Combined Motion Picture and Streak 35mm 
Not Critical to Dirt cameras with no superimposed images. 


Excellent Throttling COMPLETE /ASTAL HIGH-SPEED 
No Wire Drawing PHOTOGRAPHIC LABORATORY 


High Flow Capacity ill Cameras, lenses, lights, control equipment, 
7 exposure meter, film, tripods, clamps. . . 


ore covered in Bulletin BVM-2 


Low Maintenance ~~ in short Wollensak can supply everything 


you need for a high-speed laboratory. 
MANUAL VALVES MODIFYING HIGH-SPEED 


Vacuum to 6000 psi MOTION PICTURE CAMERA 


CLASSES IN HIGH-SPEED 
PHOTOGRAPHY 


Wollensak offers free courses in the use of 


pipe sizes to | 2 inch 


+ come in the following flow patterns: 
Shut-off, Manipulator, Four-Way Selector, 
and Dual Pressure Selector. 


High-Speed Photography. Dates may be 
obtained by writing Joha H. Waddell, 
Manager, Technical & Photographic Divi- 


, : ‘ sion, Wollensak Optical Company. 
For complete technical information see our 4 nitted 


catalog in Sweet's 1953 File for Product 
Designers and in the Plant Engineer's File, A WOLLENSAK /ASTA GUARANTEE 


or write for Catalog 2B-S on Manual Valves SS We believe high-speed motion picture photography | 


and Catalog 1B-2 on Solenoid Valves. is an indispensable tool of industrial design and re- 
search engineers. We know FASTAX is in demand in 
every field where actions or reactions are faster than 
the eye can see. That is why we guarantee a FASTAX 
high-speed photographic laboratory will give results. 


6; ep 4 nn | 
GRAGPEE SIAL: WRITE Wollensak for information or service. 
<< yy LS a 4 4 
ELS WAVE: 2 NH bf, OPTICAL COMPANY 
Oy * me Ja ptdid Rochester 21, N.Y 


1866 E. SLAUSON AVE., LOS ANGELES 11, CALIF | 
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CLARE RELAYS 


will meet most exacting 
small-space requirements 








? 300 Ohms 
C.P. CLARE & CO. } 


CLARE TYPE K RELAY 


First small size, lightweight 
telephone type relay. Famous for 


operating speed and resistance to 


ibration. | —s a 
vibration - = , 





¢ mn LS watts with 
O} form € 
5 ntact and standard 
CLARE pioneered the small-relay field with the Type K adjustment 
relay. Since that time it has been the mainstay of design en- 
gineers who must have a superior relay to operate in extremely 





small space. 
The Clare Type K not only has the advantages of small 
size and light weight but it is capable of exceedingly fast op- | 
eration, gives adequate contact pressure and is highly resistant \ 
to shock and vibration. Its long life and all-around depend- \Y HERMETICALLY 
ability have enabled this relay to meet many complex engi- @ @ | SEALED RELAYS 
@ @ | Type N Relay hermetically 
In order to meet customers’ specifications which the seated in steeled container 


neering requirements. 
on » feature availatile with 
Type K would not quite fill, Clare engineers have developed i} Ts i" fe — r 
: . . . lim @ilela Ma tie a: 
three other small, light weight relays. All retain the basic op- 
erating and physical characteristics of the Type K. Two of 
them, the Type KX and the Type R, have the famous Clare 
reed armature suspension of special alloy. This has long been 






recognized as one of the subtler reasons for the superior per- 





formance of the Clare Type K relay. 

The Type KX adds greater operating range and sensi- ; 
tivity by use of a slightly longer coil which can be safely wound All these relays are available enclosed in hermetically 
to 8000 ohms resistance. The Type R adds still greater oper- sealed gas-filled containers which increase their life, reliability 
ating range and sensitivity by use of a coil not only longer but 40d usefulness under extreme conditions of altitude, tempera- 
of greater diameter. The Type N relay is designed for opera- ture, moisture, fungi, dust and dirt. 
tion on very low power. It employs a close-coupled magnetic Clare sales engineers are located near you. For com- 
circuit, generous use of magnetic iron and highly efficient coil plete information call the nearest Clare office or contact: 
design. This permits high sensitivity while retaining high con- C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, 
tact pressure (minimum 30 grams) and adequate contact gap _Illinois. In Canada: Canadian Line Materials Ltd., Toronto 
(minimum 0.0015"). 13. Cable Address: CLARELAY. 


mouse re (CLAMS (SLAVS 


it’s VERSATILITY that sells 
SANBORN in the field of 
Industrial Recording 


As indicated by references 
at the right, you may 
have a choice of five 

different instruments (A) 

for quick and convenient 

standard rack mounting 
in the system at A, , 

PLUS a choice of up to four 

of any of the three 

different type amplifiers (B) 

or any combination 
of these amplifiers 


with the 


SANBORN 
FOUR-CHANNEL 


OSCILLOGRAPH 
RECORDING 
SYSTEM 


(MODEL 67) 


A s shown in the diagram, removing or interchanging any of the am- 
plifiers or other instruments is simply a matter of sliding the unit in 
or out of the mounting rack where contact is made automatically by 


DC PREAMPLIFIER 


DC CONVERTER — for low level DC record- 
ing such as thermocouple output. 


TRIPLEXER— when coupled to a DC ampii- 
fier permits the recording of three events 
in one channel, 


THRESHOLD MONITOR provides means 
for the control of voltage levels or rate of 
change. 


DC (General Purpose) AMPLIFIER 


STRAIN GAGE (Carrier) AMPLIFIER 


SERVO MONITOR AMPLIFIER—a phase 
discriminating AC amplifier used in servo 
design and testing. 





plug-in connectors. Screws at the four corners of the panel hold the 
instrument in place. 

Other features of this system which add to Sanborn VERSATILITY 
are the choice of eight paper speeds — 50, 25, 10, 5, 2.5, 1.0, 0.5 and 0.25 
mm/sec, and the use of either 4-, 2-, or l-channel recording paper. 

And, of course there are these popular Sanborn advantages: a high 
torque movement (200,000 dyne cms per cm deflection), direct inkless 
recording in true rectangular coordinates, and provision for code and 
time markings. 

Sanborn Recording Systems may be used to record any one or more 
of a wide variety of phenomena whose characteristics range from static 
to 100 cycles per second. If your record- 
ing problem is not one which can be 
solved by standard Sanborn equipment, 


our engineers will be glad to suggest SAN BORN 
ways in which modifications of it may 

suit your requirements, , 

A complete catalog of Sanborn Indus- 





SANBORN 
1-, AND 2-CHANNEL 
RECORDING 
SYSTEMS 


One channel Mod +l 
128/141 above and two- 
channel Model 60 at 
right both incorporate 
Sanborn recording 
advantages which in- 
clude interchangeability 


of amplifiers and (with 


Model 60) preamplifiers. ' ; V 








trial Recording Equipment will be sent CAMBRIDGE 39, MASS. 
gladly on your request. 
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» “WOOD” tinish on metat 


SPEEDS TV CABWET OUT! 


TV cabinets with the luxury look of finest grained 
wood . . . accomplished with time and money- 
saving advantages inherent with metal finishing! 
It's a production achievement of Doehler Metal 
Furniture Co., New York, New York—leading 
maker of quality metal and wood furniture—in 
the manufacture of TV cabinets for a large pro- 
ducer of electrical equipment. 

“Wood graining” is done through a unique, 
semi-automatic process that minimizes finishing 
time, yet produces an accurate appearance of ex- 
pensive wood cabinets. Cabinets are first coated 
with a specially-formulated Sherwin-Williams 


metal primer, which provides the proper base 
color. Then, a perfectly-simulated wood grain 
pattern is imprinted onto the primer, followed by 
a Sherwin-Williams mar-resistant lacquer. The 
soft, hand-rubbed lustre of this final finish gives 
depth to the pattern . . . adds to the appeal of the 
finished cabinets. 
. * 

May we helpyou, too? Whatever your requirements, 
you can get qualified help through your Sherwin- 
Williams Industrial Representative. Ask him too, 
about Sherwin-W illiams identification aids. There's 
no better way to take advantage of an outstanding 
product feature—the finish—than by identifying 
it with the Sherwin-Williams name and trade 
mark. For details, write The Sherwin-Williams 
Co., General Industrial Division, Cleveland 1, O. 


SHERWIN-WILLIAMS 


INDUSTRIAL FINISHES 
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Another Product of 
Sweawin Wiiiams 
PMOUSTHIAL BEStaacn 





MORE POWER IN 


TOMORROW’S AIR! 





CURTISS-WRIGHT 
J-65 SAPPHIRE 
JET ENGINE 
WITH UTICA BLADES 


Twenty-five percent more powerful than jets it is 
replacing—that’s the story on the great new Sapphire 
engine. And here’s the inside story . . . 


The Republic F-84-F Thunderstreck powered with Deep down in the heart of this Sapphire engine 

Cates lnens Gaggabe eutpartenne any eheptenp tn te are turbine blades forged and finished by UTIca. 

closs~in speed, range, hitting power... in every way. . - : . , - . \ x 
They're spinning like crazy in a thundering hurricane 
of swirling gases. These Utica blades, precisely forged 
—accurate to a thousandth—harness this blast of gases 
into a giant propulsive power that drives some of the 
world’s best high-performance aircraft! 


We’re very proud that Curtiss-Wright picked us 

to supply turbine and compressor blades for the 

' Sapphire engine. Utica jet blades are but one sample 

a teas tes a dee ee of the exacting precision forgings made possible by our 
be powered with Curtiss-Wright Sapphire engines. 57 years of forging experience . . . teamed with finest 
on Of modern equipment . . . backed by UTica’s continuous 


\able ° . 
jobs ave" onnel. | drive for ever finer quality. 


nically trained pers 


PRECISION-:-- 


COD] UTICA DROP FORGE & TOOL CORPORATION 
UTICA 4, NEW YORK 
= ++ FORGINGS 


MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 
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SIMPLICITY in hydraulic pump design 
is important for these reasons: 


, ... less chance of pump malfunction 
The Pesco hydraulic pump is a gear < 
design—the simplest of all hydraulic . - less maintenance 
pumps. There are actually only three . + less cost for overhaul 
moving parts in the pump proper. .. less weight 
Fewer moving parts mean— 3 
. less noise 


lus the EFFICIENCY of “Pressure Loading” 
P which makes possible: 


“Pressure Loading” is Pesco’s exclusive 

development that automatically holds . Seep 

end clearance of gears to a thin film ... volumetric efficiencies up to 97% 
of oil, thereby maintaining the volu- over a wide range of temperatures 
metric efficiency throughout the long 

service life of the pump. 


MIEN: (e00 COeeS eee GPRS | eG a ee en eR 


[US STATISTICAL QUALITY CONTROL 
p which assures: 


. . . uniform high quality and performance of each pump 
..- @ longer, trouble-free service life 


Simplicity of design, efficiency of ‘Pressure Loading” and 
statistical quality control in all phases of manufacture, are 
three important reasons why Pesco pumps are standard 
equipment on military and commercial aircraft and on 
many automotive and industrial products. Write today 
regarding your hydraulic pump requirements. 


PRODUCTS DIVISION BORG-WARNER CORPORATION 
2 c 24700 NORTH MILES ROAD . BEDFORD, OHIO 


ra - oOo 
~d act: 
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hardboard 


for 
designing men 


Allwood’s ready workability 
makes it a wonderfully versatile 
and easy-to-use material for 
store displays, stage and TV sets, 
decorative interiors, contempo- 
rary furniture, distinctive show 
windows and unusual display 
boards. Simpson Logging Co., 
Seattle, Wash., national sales 
agents for Allwood, can tell you 
how this dependable Douglas fir 
hardboard will work in your de- 
signs. Write for free information 
booklets. 


/ 
ey 


Write for our engineering cooperation 
or illustrated circular E 


LUMBER 
WATERMAN ENGINEERING | COMPANY 


( lt 4A ; BAKER, OREGON 
a 


*Trademark Oregon Lumber Co. 
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WHAT'S YOUR LINE? 


OID PRE-PLATED 


PLATED 

KELOID 

‘LATED 
METALS 


NICKELO PREPLATED 


Beauty of finish, practical adaptation to modern production meth- 
ods are the outstanding features of Nickeloid Pre-Plated Metals 


Consider the possibilities! Five common base metals pre-plated with 
four distinct finishes . . . and in addition, tints, stripes, crimps and 
embossed patterns . . . in sheets or coils. You can combine utility 
values with decorative “eye appeal” by selecting from this wide range 
of Nickeloid Metals. These are your finished raw materials . . . ready 


for production and assembly. 


A Nickeloid sales engineer will be glad 
to call and give you more information 
about these modern metals and to 
provide working samples. 


AMERICAN 
NICKELOID 
COMPANY 


Established 1898 
PERU 4, ILLINOIS 


WICKEL + CHROMIUM BRASS - COPPER 
~ plated 10 mi common Base 


2, Op, mame cons 


f 
7 aun tances * 


Product Enginecring 


Do you make metal products? 
Maybe bird cages or flashlights? 
Easy to use... economical Nickel- 
oid Metals add sparkling beauty 
to good product design, whether 
these metals are used in part or on 
the whole of your finished item. 
Here’s a partial listing of products 
using Nickeloid Metals: 





ELECTRICAL APPLIANCES 











Hot Plates 
Toasters 


Broilers 
Deep Fat Fryers 


Electric Fans Rotisseries 





HOUSEWARES ITEMS 











Canister Sets 
Flour Sifters 
Bathroom Scales 


Bird Cages 
Door Chimes 
Serving Trays 
Waste Baskets 
Step-On Cans 


Wax Paper Dispensers 
Bread Boxes 





| STOVES AND HEATERS | 





Louvres Stove Pipe 
Hearth Plates 
Door Handles 

Stove Pads 


Control Knobs 


| LIGHTING FIXTURES | 


Ceiling Lamps 


Space Heaters 
Splash Back Panels 
Broiler Grids 


Instrument Panels 








Pin-Up Lamps 
Mirror Side Lights 
Orone Lamps 
Recessed Lights 


Fluorescent Fixtures 
Lamp Shades 
Light Reflectors 





| POINT OF SALE DISPLAYS | 





Cut-Out Letters 
Menu Signs 
Merchandise Racks 


Neon Signs 
Counter Displays 
Name Brand Signs 





| MANY OTHER PRODUCTS | 





Switch Plates 
Moulding & Trim 
Metal Specialties 

Brush Ferrules 

Badges & Tags 
Toys & Games 
Stampings 


Nameplates 
Napkin Dispensers 
Loose Leaf Devices 
Auto Accessories 
Flashlights 

Juke Boxes 

Pencil Sharpeners 





t owe adie 
know about the 


Maly. sulfide 
LUBRICANT? 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ingremarkable results 
in the shop and in 
the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 

| fide. If you wish to be 

~~C_) up to date about this 
solid-film lubricant, 

write for a free copy 


FOR CUSTOM MOLDING hi 
CONSULT WATERTOWN... FIRST | 











be LUBRICANT OF MANY USES 
Many of our plastics accomplishments of Pes. 


today would have been considered miracles : «sulfide 


j j : or 
just a few short years ago. Ours is a fascinat- srr owe ae 
ingly alive business calling for fresh, vigorous 

ideas. These we have... in abundance. But ax Molybdenum Company 


they're tempered with 38 years’ experience in remy 


precision plastics work ...38 years of “know- 
how” that saves you time and money. So, if | 

you have a problem in plastics — for a pro- 

duct, part, or package — why not shoot it in | rt Bat aa 
to us. We'd welcome the challenge and you'd 


be under no obligation, naturally. Write today! 





WATERTOWN MFG. CO. 


500 ECHO LAKE ROAD, WATERTOWN, CONNECTICUT 
356 





technical bulletin 


Midget 
Motor 


performs many tasks 


Nicknamed Tiny Mite, this standard EEMCO motor, clutch 

and brake assembly, as illustrated, has proven its 
performance in a wide variety of actuator applications... 
cockpit canopies ...trim tabs... pilot seats, etc. 
Providing % h.p. at 17500 RPM it weighs only 

18 ounces and can be supplied with a wide 

variety of integral gear reductions. 
Conforms to ANM—40 and all latest 


military specifications. 


EEMCO 
helps you build 
for the future 


ir 


a 


ELECTRICAL ENGINEERING & M 


~ 


* 


ANUFACTURING CORP. 


4612 WEST JEFFERSON BOULEVARD © LOS ANGELES 16, CALIFORNIA 


3-s17 





CAN YOU TELL 


WHATS OU DIFFERENT 
19 HANDLE! 


' \ 
C one i W 
hold the . 


the rear © 
* Concealed screws 
* Roomier contour grip 
* Handsome design 
* Polished or satin finish 


Here's a novel twist... a handle that can be attached 
to your product with invisible screws! The secret is a 
special attaching device that holds the handle mount 
from the back of the door, In addition, this new Yale 
handle offers the security of a 5 disc-tumbler locking 
cylinder and a roomier, sleeker grip that adds a touch 
of elegance to add to your product's sales appeal. The 
Yale & Towne Mfg. Co., Lock & Hardware Division, 
Stamford, Conn. (In Canada: St. Catharines, Ontario) 


Yale is a registered trade mark 


YALE & TOWNE 
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A Customer Reports: 


105° Lengths of 
Save on Scrap. Processing Time 


Cleveland. buys Continuous 


JACK & HEINTZ, INC.. 


773 bronze tubing 


(SAE 660) as basic 


Cast Asarcon 


stock in the manufacture of parts for aircraft 


generators and motors 
are able to get 


Savs Jack & Heintz: “Because we 


Asarcon 773 in 105” lengths we effect considerable economy 


in scrap and also in processing time. We formerly used 


purchased from a local foundry 


ordinary 13” tubes. 


“The longer length of Asarcon bronze saves a lot of handling 


in machining operations and also cuts down scrap losses 


Asarcon Continuous-Cast Bronzes can reduce your production 


costs, too, because they are free of all dirt, sand, porosity and 


other harmful defects. You can get them in the length you 


want, long or short. For convenience, 216 sizes and shapes 
are 


of standard Asarcon 773 bearing bronzes (SAE 660) 
stocked in 105” lengths at distributors’ warehouses in principal 


variety of other alloys 


\ wide 


cities across the country. 
is available. too, in rod. tubing and shapes 12’ lengths 
are standard lengths 5’ to 12’ on request 


..» lengths 12’ to 20’ on special order. 


American Smelting and Refining Company 


OFFICES: Perth Amboy Plant, Barber, New Jersey - Whiting, Indiana 


West Coast Sales Agent: 
San Francisco, California 


KINGWELL BROS. LTD., 457 Minna Street 
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WE DEAL IN TOMORROW .. y Oday : 


Have you ever thought of the production of component parts in just 


that way? It’s a slant that may help you get exactly what you want, 
when you want it. Components are always built for tomorrow. They 
must reach and pass through your assembly, before they can help you 
toward tomorrow’s sale...and tomorrow’s profit. But, to be ready 


when needed, they must be planned and produced today. 


We look forward to planning with you regarding your needs in alumi- 
num components. Our engineering, metallurgical and design staffs are 
at your service fo velo al wo if you wish. O re wi : ’ 

at your service for developmental work, if you wish. Or, we will gladly oase tales cs 
estimate on the specifications that you supply. Just remember that, to MIRRO 
get it right and to get it on time, we must both deal in tomorrow . . . today. 


The Finest Aluminum 
Cooking Utensils 











CONTRACT DIVISION 


Product Engineering — May, 1953 





VERTICALLY MATCHED MULTIPLE V-BELTS 


\w 








How D-A Tests 
MULTIPLE V-BELTS TO 
GUARANTEE MATCHABILITY 


MR. DESIGN ENGINEER: 


- . - ‘4 : P “ “ 
Durkee- Atwood Industrial V-Belts are designed and New vertical V-belt testing machine 
manufactured for machines from steak tenderizers tests under varied tensions up to 450 
to rock crushers. In the above photo they are shown »? Ibs. per belt. This calibration of true 


. . : belt running length assures equal power 
being used on oil field equipment. oo jua't 
transmission per strand on multiple 


No matter how large or how small the machine, # belt drives. Machine tests for vibration 
there are Durkee-Atwood V-belts to do a better job. . from minute variations in Cross sec- 
A PITRE I tur a ; . tions, also detects internal imper- 

very belt gets that special attention in construction fections. Each D-A multiple belt is 
and engineering details that provide longer belt life tested individually to guarantee perfect 
and top performance . . . two extra values to look for matchability. 
when selecting Industrial V-belts. 

Factory vibration-tested belts assure better per- 
formance for the air conditioning industry. 

Write to Dept. PES for colorful brochure describing the 

D-A vertical matching method and what it will do for you. 


A COMPLETE LINE OF V-BELTS FOR INDUSTRY 


DURKEE-ATWOOD COMPANY Minneapolis 13, Minnesoto 
<a ae 
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MORE WAYS TO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 


pointers on them are yours for the asking. KNU. VISE pliers help 


Send us your sketches, prints, finished pro- 


ducts for suggestions. speed aircraft production 


Twenty-two Knu-Vise toggle-action 
pliers accompany this huge aircraft 
assembly jig when delivered to a 





anitepbenbe prominent airplane manufacturer. 

4 adds very little to the The pliers play an important part Three Knu-Vise models 
cost of an indented in attaching longerons and alu- selected for their high 
head part, and can : efficiency in specific 

minum angles to section of fuselage. operations: P-400, 

save the cost of a P-1200, P-1800. 

wa Ne This job shows one of the countless 

ways in which Knu-Vise pliers and Photo, courtesy 

ote 2 of Bonner Die 

clamps are used to facilitate pro 7 Gn Oo. 

duction. Detroit 


KNU-VISE 
PRODUCTS 





ee A squarely 
sheared-off point 
costs less than a 
rounded or any 


other shape, and is 
just as effective for 
most purposes. 





An unthreaded 
area of less diameter 


thee the threes M-B”’ Automatic Air Line 


than having both 


YS FILTER, REGULATOR 
and LUBRICATOR Assembly 


The lead of a 
eres thread makes Sa 
little difference to . . 
te | the cost. But m AP = “Your ‘Sentinel of the Air 
pitch, 4 too great | ‘ ‘ . ’ —" 
in ratio to the stock r Line’ has been giving us 
diameter, can raise * d : Ww 
the cost. very goo service. e 


have had no complaints 
at all and | trust that we 
will be ordering more of 
them in the near future.” 














of this chart are available on 
request for use in drafting and 
purchasing departments. 
The value of “M-B" Automatic 
Air Line Filters, Regulators and 
MACHINE SCREWS AND SPECIAL FASTENERS ARE-OUR BUSINESS Lubricators is widely known for signed: A. E. Cranston, Sr. 
their effectiveness as o protec- PRESIDENT 


tion to Air Valves, Cylinders, 
a RO G R F S S | \ F Pnewmatic Tools, etc. Cranston Steel Strapping Co. 
T H E Oak Grove, Oregon 


MANUFACTURING COMPANY PRODUCTS 


WRITE FOR e 
WRITE FOR 48 NORWOOD ST., TORRINGTON, CONN. LITERATURE 46 Victor Ave. 
Our CATALOG DETROIT 3, MICHIGAN 
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------from this ----z 


because designers... 
machinery builders... 
dealers and users 
learned they could 


POWER TRANSMISSION PROBLEMS FOR SURE 
WITH BLOOD BROTHERS UNIVERSAL JOINTS 


FOR MARINE AND 
FOR AGRICULTURAL AND CONSTRUCTION MACHINERY FOR TRUCKS AND BUSES INDUSTRIAL EQUIPMENT 


Recommended Torque Recommended Torque Maximum Torque 
Rating, Inch Pounds Rating, Inch Pounds Inch Pounds 
Needle N Series BW Series Cont. Momentary 
Bearings Balanced for Load Load 
K Series Cont. Hand | L10S Series 650 Opt. 45N 14,000 3600 BW-12 1,020 4,450 
K2R Series Load Oper. 1FR Series 1,080 es 5N 20,000 R.P.M. BW-1 1,695 7,500 
L14S Series 1,230 50N 20,000 Max. BW-2 3,350 11,720 
K-1-C 350 2,000 | 3DR Series 1,800 6N 38,000 ” BW.-3 4,450 16,806 
K-2-A 350 5,000 | L16S Series 2,200 60N 38,000 ” BW-4 5,080 22,900 
L6S Series t 400 2.000 L14N Series 4,500 7N 57,000 ” BW-5 8,640 34,200 
LGN Series 4 35N Series 10,000 70N 57,000 ” BW-6 11,620 60,000 
75N 70,000 BW-7 28,600 150,000 
BW-9 89,300 500,000 


Maximum Torque 
Inch Pounds 














When you need universal joints or propeller shafts, write or phone— 
BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 
UNIVERSAL JOINTS AND DRIVE LINE ASSEMBLIES 


A Division of Standard Steel Spring Co. ¢ Chicago Office: 122 S$. Michigan 
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One reason for Gripco Lock Nut Economy is that the locking | 
action is inherent in the nut itself, and is produced by vertical | 


thread deflection. No inserts, outside devices or extra height 
are required. Because of this simplicity, we can sell an effi- 
cient lock nut at a much lower price. 

Another reason for Economy is speed in applying. Gripco 
Lock Nuts are started on the bolt like a common nut; then 
locked with a wrench. 


Because Gripco Lock Nuts are made to standard semi-finished | 
full and jam dimensions, and eliminate the need for a lock | 


washer, shorter bolts can be used. Write for samples and 
descriptive bulletin. 


MAKE SIMILAR SAVINGS ON ALL GRIPCO NUTS | 


NEW GRIPCO “CLINCH” NUTS GRIPCO HI-NUTS 
Hexagon shaped pilot fits 
snugly into hexagon hole 
punched into metal. Pilot is 
flattened under 

pressure, clinch- 

ing the nut 

permanently. 


thread strength than standard 
size nuts, but 
Economy - priced. 
Used as Leaf- 
Spring Fasteners 
on trucks, trailers, 
buses, cars, etc. 


Searle et 





50% greater thread height and | 





GRIPCO 
COUNTERSINK 
LOCKING 
WELD NUTS 


GRIPCO PILOT- 
PROJECTION 
LOCKING 
WELD NUTS 


Gripco exclusive countersink 


Circular pilot accurately posi- 
feature increases distance be- 


tions nut over bolt hole, for 
tween threads and welding pro- instant resistance welding. No 
jections, so that any weld spat- Jj jigs required. Another time 
ter cools and solidifies before § and money-saver. 

it contacts threads. a 





Write for samples, mentioning types and | 


sizes of nuts you use. 


NUT COMPANY 


308-) $. Michigan Ave., Chicago 4, iil. 





FOR CHOOSING. . . 


UNIVERSAL 
JOINTS 


Concentricity guaranteed to .001.- 

Rivets ground flush with body for close quarter 

work 

Greater angle of operation with maximum bear- 

ing surface and strength 

No binding, backlash or inplay of pins 

Highest grade, heat-treated alloy steel 

Exceed Armed Forces rigid requirements 
Available in 13 sizes. Diameters 12" to 4” 
Lengths 2” to 1054” 


WRITE FOR CATALOG TODAY 


LOVEJOY FLEXIBLE COUPLING CO. 


5073 W. Lake Street Chicago 44, Illinois 


Also Mfrs. Lovejoy Flexible Couplings and 
Lovejoy Variable Speed Transmissions 
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...any size or shape 
up to 200 lbs. 


Whatever your requirements in tetas] 
nas, Herbrand is your most: faithful 
of supply as it has. been 
ndreds of industries since 1881 
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Food Processing 


Metal Working Grain Hondling 


oo 
Electric Motors 
for every industry 
When you need electric motors . . . in any rating, or 


5) een 


Chemical Processing 


frame type . . . one or a thousand . . . always look for 
the Fairbanks-Morse Seal. For over 120 years it has 
stood for the finest in manufacturing integrity to 


all industry. 
Fairbanks, Morse & Co., Chicago 5, Illinois. 


Petroleum Refining 


Fairbanks-Morse totally-enclosed, fan cooled 
motor—in a complete horsepower range. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the best 





ELECTRIC MOTORS AND GENERATORS - DIESEL LOCOMOTIVES AND ENGINES + RAIL CARS + PUMPS + SCALES . HOME WATER SERVICE EQUIPMENT - FARM MACHINERY * MAGNETOS 
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ge INDIANA 


ALNICO .~. cunire 


. 


a Permanent magnets lcst forever . . . a reliable 
a ) source of permanent poteniial energy. Indiana 
Permanent Magnets supply a constant, uniform 


4\ . A . 5 
eA magnetic field, indefinitely. 


Poe 
Se ‘ . 
Se Research Leadership — Constant research at 


INDIANA has produced new and better perma- 


nent magnets. In countless different products, this 


S 
-: 
> 


versatile “packaged energy” improves performance, permits new uses or 
applications, saves space and money. INDIANA engineers, backed by 
years of experience gained in the development of over 30,000 magnet 
applications, are exceptionally well qualified to help you. They will 
properly design the magnet and select the best permanent magnet mate- 
rial for your product. 


Quality in Mass-produced Magnets— 

Look to INDIANA for quality permanent 

magnets—for unsurpassed skill in manufac- 

ture—for cost-cutting engineering aid. Rigid 

supervision in every step of production is 

your guarantee of magnets with precise elec- 

trical characteristics and exact physical 

dimensions. 
To meet your mass production needs, INDI- 
ANA gives you the advantages of the largest 
facilities in the world for the manufacture of 
permanent magnets and complete permanent 
magnet subassemblies. Futhermore, INDIANA 
makes no end products, has no subsidiaries; 
therefore, you can discuss your confidential 
problems freely with us. Take advantage of this 
wealth of extensive experience; “know-how”; 
top engineering; and prompt, reliable delivery 

of magnets on a regular production schedule. To help you in your design 

and production problems, consult The Indiana Steel Products Company, 

today. 


SHAPES 
5 0 jucet 
LS clusive Pros io 
maven : dalloy: 
eer NA W orld $ Alnic 0» alloy, 


mets eg ene 
{ pe rmane! ant b maecIN IN TE RED: ser Silmanal. 
o . 


° ALL SIZE 


largest eal 
AST: 


1L - Cunco, 


. ico, Ce mt ° 
Gectoite, DUCTS cobalt, Tunesen The Indiana Steel Products Co. 


Cc 
RM (ED: ons 
- m aut AppLICAT! e Loud: VALPARAISO 
8 : Mi agnetron _ © instruments 
seal on @ Meters © vii gnetos & INDIANA 
ra ‘ other -rarors © »=86 
spea akert : 


MANUFACTURER 


pon 


SALES OFFICES FROM COAST TO COAST—BOSTON + CHICAGO + CLEVELAND 





PERMANENT MAGNETS 


CUNICO e CHROME, COBALT and TUNGSTEN STEEL 


Write for This Permanent Magnet Design Handbook 
( omplete, authoritative reference manual on theory of magnetism, per 
manent magnet design principles, energy curves, formulae, design steps, 


and constructive data. Wr'te for Manual No. 4C-5, today 


OF PERMANENT MAGNETS co 


NEW YORK «+ PHILADELPHIA + ROCHESTER + LOS ANGELES 











FLECTRO 


xtVd 


NYNAMIC 


ependable 
INDUSTRIAL MOTORS 


WINDING 
is the HEART 
of the 
motor 


Every Electro Dynamic motor is built with 
EXTRA INSULATION in stator slots and between phases 
EXTRA IMPREGNATIONS and bakings of the 
wound stator 
EXTRA HIGH-FREQUENCY TESTING 
of insulation between turns 


From 1 to 250 Horsepower (N.E.M.A. STANDARDS) 


WRITE TODAY FOR 
CATALOGUE 
NO. 560 





One-piece | Extra large 
cast iron free-flo”’ air 
frames channels 
eeeeeeeecoooeese eeeeeveeeveeeeee® 
Liberal size 
grease lubri- 
cated bearings. 


Permanently 
aligned cast 
iron brackets. 





Also a complete line of Direct Current motors and generators 


ELECTRO @ DYNAMIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 
BAYONNE, NEW JERSEY 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . . . reporting back to you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He functions 
as your all-seeing, all-hearing, all-reporting 
business communications system. 


THE MAN WE MEAN Is A composite of the edi- 
torial staff of ths magazine. For, obviously, no 
one individual could ever accomplish such « 
vast business news job. It's the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It's been said that 
in a business publication the editorial pages 
tell “how they do it” — “they” being all the 
industry's front line of innovators and improv- 
ers—and the advertising pages tell “with what.” 
Each issue unfolds an industrial exposition be- 
fore you — giving a ready panorama of up-to- 
date touls, materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


McGRAW-HILL PUBLICATIONS 


May, 1953 


Product Engineering 














“Leg muscles” Kicaaiais 
that cushion a jet’s landing cylinders that enable 


a Sabrejet to absorb 





When the landing gear of an F-86 Sabrejet hits the runway the jolt of high-speed 
at lightning speed, the shock is absorbed by hydraulic 

action within the tough, precision-made cylinder on each landings—Cleveland 
“leg.” To machine these 37-lb. cylinders to exact tolerances 


Pneumatic looks 


from solid 158-lb. steel forgings . . . to give them mirror- 
smooth inside finishes . . . Cleveland Pneumatic to Lycoming’s 
depends on Lycoming. 


If your metal-working needs—like Cleveland Pneumatic’s— precision production 


can be solved by precision production, or if your problem 
is volume fabrication, or “just an idea” in the rough or 








blueprint stage—look to Lycoming. Long famous for metal- 
working skills, Lycoming meets the toughest specifications 
of exacting customers, both industrial and military. 


Lycoming's 242 million square feet of floor space, 
its more than 6,000 machine tools, and its wealth of creative 


Lycoming-Spencer Division See 
AVCO Manvfacturing Corp. | 
652 Oliver Street <7 
Williamsport, Pa. 


Please send me further information on 


engineering talent all stand ready to serve your needs. 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES « 
PRECISION-AND-VOLUME MACHINE PARTS «+ STEEL-PLATE FABRICATION 


Lycoming’s varied abilities and facilities 


FOR RESEARCH + FOR PRECISION PROOUETION 


v«arLWECo Re | Re S 
LYCOMING-SPENCER Div N VOC WILLIAMSPORT, Pa. 
BRIDGEPORT-LYCOMING DIVISION AK? STRATFORD, CONN, 
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HESE Industrial Gearmotors are 

built to stand up under all condi- 
tions. Here’s why — quality construction 
throughout, finest alloys for gears and 
pinions, accurate alignment, heavy- 
series ball bearings, rigid cast iron 
frames and precision production. 

A. O. Smith Gearmotors are offered 
in twenty-one standard speeds ranging 
from 780 RPM down to 13.5 RPM and 
in ratings from 1 HP to 50 HP. Stand- 
ard AGMA Classes I, II and III. Special 
output speeds and mounting arrange- 
ments available on request. 


2 ee MOTOR 


Factories at Tipp City, Ohio and Los Angeles, California « Offfces in Principal Cities 


FREE- For 12-page 
engineering bulietin, write 
A. O. Smith Corporation, 
Electric Motor Division, 
1000 Webster St., Dayton 
4, Ohio. Or, Western Divi- 
sion, 5715 SMiTHway St., 
Los Angeles 22, Calif. 


DIVISION 


International Division, Milwaukee 1, Wisconsin 
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650 F. 


STEADY OR WITH 
RAPID FLUCTUATIONS 


MYCALEX INSULATION CAN 
TAKE BOTH OF THOSE 
TEMPERATURE CONDITIONS 


It holds inserts tightly, and 
moves with the metals around 
it, because it has very nearly 
the same coefficient of thermal 
expansion as the most impor- 
tant metals of which inserts 
and casings are made. 


DESIGNER! UNCHAIN YOUR IMAGINATION! 


The destructive effects of high oper- 
ating temperatures, high ambient 
temperatures, thermal expansion as 
between metals and _ insulations, 
have caused you to make too many 
items too much bigger and heavier 
than they need to be. 


MYCALEX glass-bonded mica 
also is dimensionally stable, corona 
resistant, does not carbonize under 
arc, has no moisture absorption. 


Chatter-Less 
Brush Holder 


Plate Assembly ©” 
for PA Timer 


Threaded 
Coil Form 


Coaxial Bushing & 


THERE ARE PLENTY OF OTHER USEFUL 
FEATURES . . . WRITE for the whole story 


SINCE 1919 


MYCALEX CORPORATION of AMERICA 
World's Largest Manufacturer of Glass-bonded Mica Products 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y, 
GENERAL OFFICES AND PLANT 
125 CLIFTON BOULEVARD, CLIFTON, N.J. 
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ANC|HO 


DUCTILE-SLEEVE, TWO-WIRE 
BRAID HOSE ASSEMBLIES 


2 
on 


for extra safety in high-pressure usage /@ NEW! 
4 (@, REVOLUTIONARY 
Factory assembled to your specifications — you get jusi what > ANCHOR FLANCO 
you want — plus an extra margin of safety and dependability. SPLIT-FLANGE CLAMP 


Positive leakproof 


Exclusive, ductile-sleeve, swaged-on grip makes coupling gana agg came 


to distribute the for< 
virtually part of hose reinforcing wire — prevents blow-offs. Tee oe et ee 
asy to assemble with small 


ovtomotive-type wrench 


No leaks — positive seal eliminates leakage even under ex- 


treme pressures. o-16 


Cuts assembly costs — neat, compact design ¥ 
makes installation fast and easy — gives 


you a better-looking job. 


Anchor Coupling Co. Inc. 
Dept. PES3, Libertyville, illinois 


I'd like to know more cbout 

(C Anchor Ductile-Sleeve Hose Assemblies 

[) New Anchor Flanco Split-flange clamp-type coupling 
Send me more information. 


Get all the details. Attach coupon to 
your letterhead and mail today. 


ANCHOR COUPLING CO. INC. > 


Main Office and Factory: LIBERTYVILLE, ILLINOIS 
FACTORY BRANCHES: DETROIT, MICHIGAN © DALLAS, TEXAS 


Nome... 





' 
i 
i i 
| | 


Company Address... 


City { ) State... 
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Bsn Wee vee 


The Electrol Check Valve 


Prevents Reversal of Flow 


Diagram showing internal 
construction of the 


Electrol (463FP) Check Valve. 


Geller Designed 
Producis We 
TUM acd 


Air... Oil 
in, or Water 
Applications 


The Electrol (463FP) Check Valve is 
ideally suited for heavy-duty serv- 
ice applications — providing pos- 
itive sealing against return flow in 
air... oil . . . or water control 
lines, with a minimum of pressure 
drop. It has a maximum operating 
pressure of 5000 P. S. I., with a 
cracking pressure — in free flow 
direction — from 2 to 8 P. S. | 
Elements are of brass and bronze 
—and include a patented O-ring 
check seat. Write today for com- 


plete engineering data. 


Electrol 


HYDRAULICS 


KINGSTON, NEW-YORK 


CYUNDERS + SELECTOR VALVES + FOLLOW-UP VALVES 
CHECK VALVES + RELIEF VALVES * HAND PUMPS 
POWERPAKS + LANDING GEAR OLFOS * SOLENOID 
VALVES + ON-OFF VALVES - SERVO CYLINDERS * TRANSFER 
VALVES * CUT-OUT VALVES + SPEED CONTROL VALVES 











This Mark-Time switch is a good deal 
more than a great convenience... it 
saves you money! Because it remembers 
to turn the current off or on when you'r? 
not there to do itl 


9000" automatically controls circuits 
of store window lights, neon signs, hall 
and garage lights, attic fans, farm light- 
ing systems... dependably turning 
them on or off at the time you set. 


"9000" is easily mounted in any 
standard rectangular wall box. Move- 
ments only available for home or 
industrial heating controls. 


Write today for full details and prices. 
SPECIFICATIONS 


Time ranges from 3 minutes to 12 hours. 

Pated at 20 ampere, 125 volt, 1 HP or 
10 ampere, 250 volt operation, AC only. Avail- 
able for either ON or OFF type operation. Hold 
feature also available—at HOLD position, 
current is ON, but timing mechanism does not 
operate until knob is tumed from HOLD to a 
time period. 


A 
MARK: TIME) 


M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 


Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 
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MILLER ELECTRIC 


WITH GROUND AND POLISHED 


STRESSPROOF 


~ Ol 


WOR} 
STEEL 


DA 


ore! 


RS 


This 244” generator shaft, 1914” long, must be drilled through its entire 
length, heme both ends stepped down, and keyseated for 10%". Ground 
accuracies are required for pressing on the armature. Drilling was a head- 
ache and the keyseating often resulted in severe warpage. It required two 
hours to finish one shaft. 

Three different steels were tried before switching over to STRESS- 
PROOF. When Ground and Polished STRESSPROOF was used, machin- 
ing time was cut in half—one hour instead of two hours. Warpage was 
eliminated and the shaft itself was much stronger. 

STRESSPROOF makes a better part at a lower cost. 

STRESSPROOF has improved quality and lowered costs in hundreds 
of similar applications because of its unique combination of four qualities 
in-the-bar: (1) High Strength, double that of ordinary cold-finished 
shafting; (2) Machinability, fully 50% better than heat-treated alloys of 
the same strength; (3) Wearability, without case hardening; and (4) 
STRESSPROOF 


ground and polished finish. 


Minimum Warpage. is available in ecld-drawn or 


. the Most Complete Line of 
Carbon and Alloy Cold-Finished 
and Ground and Polished Bars in America. 
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FURNACE-° 


na, 


Arc “Welder, made by Miller Electric 
Manufacturing Co., Appleton, Wis., 
uses STRESSPROOF in the generator 
shaft. 


SEND FOR... 
Free Engineering Bulletin 
“New Economies in the Use 
of Steel Bars” 


Lo Salle Stee! Co. 
1430 150th Street 
Hammond, Indiana 


Please send me your STRESSPROOF Bulletin, 


Nome 


Nee"— 


Company 


a eV——— 


City———— 


~Zone——State—— 








| ENGINEERING 
In this business... ~ | || MANUFACTURING METHODS 


Just Published! 


e - 
signs 0 spring cd or A definite engineering approach to modern manu- 
Le 


facturing methods. Covers in detail classic and 


new methods of foundry, machining, and welding 
| to help you select the best process. Also discusses 
oug 5 a ° ‘ hot haping, cold haping 





treatment and eng 
iateTials Considers 

. wa an mportant factor B 

Perha ri ht now ou are re- Gilbert §$ Schaller, Prof of 

A ps rg : you bevy eh hie Mech. Eng., U. of Wash. 613 

viewing your material requirements ay nee ee 

for the busy fall ahead. 

As part of those plans, may we suggest you use “Improved’s” 
silver overlay and silver inlay in your silver contact parts to INTRODUCTORY 
maintain present electrical conductivity while reducing costs. ENGINEERING 

And to obtain high conductivity with added strength without 
increasing area, use an “Improved” composite metal such as MATERIALS 
“BIRON” — brass on iron, “SIRON” — silver on iron, Just Published! 
“CIRON” — copper on iron, “NIRON” — nickel on iron. sesrtag. materiale by explaining fully ena, smety 
the ‘“‘how, what, and why'’ of representative types. 
Be sure to visit the “Improved” booth ae ee eS ee ee 
#215 at Basic Materials Exposition, ete.— their properties structures, and related char- 
Grand Central Palace, New York Important Teoent advances im the {reatment of 
City, June 15 through 19. engineering materials are included H. 


Cowdrey, Assoc. Prof. Emeritus. eo » be 
Bartholomew, Jr.. Assoc. Prof., Univ. of Conn. 


The Home of IMPROVED Service 409 pp. illus., $6 
Rhode Island’s largest manufacturer 


, of Laminated Metals. 5 CALLY 
a = TATICALL 
The IMPROVED SEAMLESS WIRE COMPANY INDETERMINATE 


775 Eddy Street, Providence 5, Rhode Island STRUCTURES 
Just Published! 


Simply and in detail, this book covers the methods 
of finding deflections of statically determinate 
beams, rigid frames and trusses, the analysis of 
statically inderterminate structures by the method 

of consistent deformation, by the three-moment 
Pp R EC | S | 0 N G FA if s equation, by the slope deflection and moment dis 


tribution methods, and by the 
































method of column analogy. 


for YOUR individual : 7 > oe, oom, Se 


436 pp., 493 illus., $7.50 





requirements..... 





FORMULAS 


FOR STRESS 
produced promptly AND STRAIN 


to specifications | Presents in convenient form 


all the formulas for stress, 
strain, and strength likely to prove useful to the 
oy ° . . desi q ‘ove! ‘0 las fo bined 
The “Mass Gear” organization special- aan cal ter Cae, mama on Gee 
. . . ° | cludes curved beams, circular rings, torsional de- 
izes in gear design and production. Its | cametines pon ny Propel anaes columns, 
aliti | Treats pressure on or between elastic bodies, and 
facilities can be your Gear Department, afew Ey ty 
making it unnecessary for you to equip Mechanics, U. of Wis. 2nd Ed., 366 pp., 43 illus., 

Small and your shop with special gear-production ah 
Medium Size machinery. You'll find it highly eco- 
Gears nomical and most satisfactory to place 
your requirements in the hands of “Mass 

Gear”. 


You specify—"Mass Gear” will produce 
the gear, the worm, the pinion—in any 
machinable materici|—to meet your 
conditions of application and service. 














SEE THESE BOOKS 10 DAYS FREE 
McGraw-Hill Book Co., 330 W. 42 St., NYC 36 
Send me book(s) checked below for 10 days’ ex- 
amination on approval. In 10 days I will remit for 
book(s) I keep, plus few cents delivery, and return 
unwanted book(s) postpaid. (We pay for delivery 
if you remit with this coupon, same return 
privilege. ) 

0 Schaller seems Manufacturing Methods— 

7.00 


© Cowdrey and Bartholomew—tIntroductory Engi- 
neering Materials—$6.00 

] Wang—Statically Indeterminate Structures— 
7.50 


© Roark—Formulas for Stress and Strain—$5.50 


(Print) 
Name . 


Massachusetts Gear-& Tool Co. 
WOBURN, MASS. 


j--------------- 
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cathode ray tube 


Sir William Crookes 
1832-1919 


This English chemist and physicist conducted 
extensive experiments in radioactivity and 
radiation, out of which grew the discovery 


of the first cathode ray tube (Crookes tube). 


Although Crookes did not altogether under- 


stand the importance of his discovery, 
it led to the X-ray and the modern 


television picture tube. 
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VITREOUS ENAMEL 
COVERING 


Acts as both heat 
conductor and elec- 
trical insulator. 
Holds the winding 
rigidly in place, 
and protects it 
against mechanical 
damage, moisture, 
and fumes, 


«| STRONG 
CERAMIC CORE 


The high-strength 
ceramic tube pro- 
vides a sturdy in- 
sulating base for 
the resistance wind- 
ing. It is unaffected 
by cold, heat, fumes, 
or high humidity, 


cs Write on Company 


Letterhead for 
Complete Catalog 


- 


RESILIENT MOUNTING 


BRACKETS 


Hold resistor firm. 
ly in place, yet have 
resilience to pre- 
vent shock damage. 
Brackets are sim- 

ple to attach; 

can be easily 

removed by 
a slight upward 
pressure at the base, 


f _ OHAMIT ade 


EVEN, UNIFORM 


WINDING 


The unsurpassed uni- 
formity of the resist- 
ance winding pre- 
vents “hot spots” and 
resultant failures, 
This uniformity is 
permanent locked 
in by vitreous en- 
amel, 


TINNED TERMINALS 


Terminal lugs are tin- 

O dipped for ease in sol 
dering to connecting 
wires. Resistance wire 
is welded or brazed to 
the lug, assuring per 
fect electricul connec- 
tion. 


Se Kight with 











AIT E. 


RHEOSTATS « RESISTORS « TAP SWITCHES 


YOU CAN'T BEAT GARRETT 


FULL BEARING 
SURFACE FOR 
GREATER 
HOLDING POWER 


PRECISION 
HEAT TREATED 
FOR 
LONG LIFE 


‘A 


CONTROLLED 
TENSION 
FOR TIGHTER 
ASSEMBLIES 


SPRING LOCKWASHERS 


Get greater holding power in each assembly with the exclusive 
Controlled Tension built into every Garrett Spring Lockwasher. 
Assures greater spring tension of correct pressure on every boit 
and nut... longer life to every assembly. 

Garrett makes a complete line of spring lockwashers of high carbon 
steel, bronze, aluminum, stainless-steel or monel metal . . . plated 
to your requirements. Garrett also manufactures washers to all 
Armed Forces Specifications...such as AN935, BECX1, BECX2, 
BECXS and others. All are ready for... 


IMMEDIATE DELIVERY FROM STOCK 


GEORGE K. GARRETT COMPANY, INC. PHILA. 34, PA. 
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It’s no miracle that CLARK Drive Units do 
such a remarkably efficient job. For every 
CLARK Clark unit is a combination of unique design, 
EQUIPMENT sound engineering, finest materials and 
skillful manufacturing. . . all backed by a full 
half-century of practical experience. 
So many manufacturers of heavy-duty automo- 
Saalnene tive, farm and road equipment depend upon 
essinaaaicoine CLARK Drive Units for this top efficiency that it 
amounts to a most impressive endorsement. It 
proves, again, that “it’s good business to do busi- 


ness with CLARK.” 


CLA Ris EQUIPMENT COMPANY 


BUCHANAN, MICHIGAN  Obfber Plants: BATTLE CREEK and JACKSON, MICHIGAN 


PRODUCTS OF CLARK n TRANSMISSIONS © AXLES ® AXLE HOUSINGS © TRACTOR DRIVE 
_UNITS © FORK TRUCKS AND TRACTORS © POWERED HAND 
Ly TRUCKS © GEARS AND FORGINGS © ELECTRIC STEEL CASTINGS 








EQUIPMENT 
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THESE NOTABLE NAMES 
IN AMERICAN INDUSTRY 


ROLL CALL OF “ 
SEALASTIC USERS 


e AIRCRAFT ENGINES 


Allison Division—General 
Motors Corp. 


Bendix Products Division— 
Bendix Aviation Corp. 


Pratt & Whitney Aircraft— 
Division United Aircraft 
Corp. 


Wright Aeronautical Corp. 
—Division Curtiss-Wright 
Corp. 


e AUTOMOTIVE 


Bueh! Manufacturing Co. 
Continental Motors Corp. 
Ford Motor Company 
Pockord Motor Cor Co. 


e BUSES 


ACF Brill Motors Co. 
Canadian Car & Foundry 


General American Aerocoach 
—Div. General American 
Transportation Corp. 


Twin Coach Co. 


@ FOOD PROCESSING 


The Liquid Carbonic Corp. 


@ MACHINERY 


Allis-Chalmers Mfg. Co. 


Detroit Diesel Engine Divi- 
sion—General Motors Corp. 


@ OIL WELL MACHINERY 
Cardwell Mfg. Co., Inc. 
@ RAILWAY 
The Budd Company 


Electro-Motive Division— 
General Motors Corp. 


@ REFRIGERATION 


Howe Ice Machine Company 





RYDER Ve 


SELF-LOCKING =" 
FERRULE* 


\ 


SYNTHETIC > 
RUBBER SEAL RING 


THE FITTING THAT Is = SHLSoee ABSORBING 
and VIBRATION-FATIGUE PROOF ror tow, 


MEDIUM AND HIGH PRESSURES 


By eliminating metal-to-metal 
contact between tube and fitting, 
SEALASTIC ends your problem of 
leaks and breaks caused by shock 
and vibration-fatigue. Overcomes 
tube misalignments. Permits de- 
pendable, cost-saving, straight- 
line-tubing between fixed points. 


This cushioned-coupling design 
provides a seal ring of synthetic 
rubber, surrounding a ferrule 
(either self-locking or solid ring 
swaged, sweated or brazed). 

Seal ring prevents metal-to-metal 
contact and cushions against vibra- 
tion. Nut only needs to be tightened 
by hand to place entire seal under 


For critical applications 


compression (to withstand pressure 
up to 4,000 p.s.i.). 


Substantial time and labor savings 
in assembly work or emergency 
repairs are made possible because 
Sealastic Fittings are engineered 
and integrated to your special 
requirements. 

The varied industries listed at the 
left are proof of Sealastic’s practi- 
cal application wherever fuel, oil, 
water, refrigerants, air or ether in- 
jection must pass through metal 
tubes or piping. 


May we send you descriptive book- 
let and full details of Sealastic 
engineering service? 


we recommend the solid ferrule fixed on the tube 


CHICAGO FORGING & MFG. CO. 


Automotive Parts Manufacturer since 1922 


2000 SOUTHPORT AVENUE + CHICAGO 14, ILLINOIS 


Some territories still open for sales representatives 
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DOUBLE POLE 
THERMOSTAT 


AUTOMATIC 
HEAT SELECTOR 


TWO-CIRCUIT 
SWITCH 


FAST HEAT 
ELEMENT CUT-OUT 


Just 

turn 

the dial and two elements are automati- 
cally cut in for quick pre-heating. Shortly before 
pre-heat temperature is reached, the control cuts 
out No. 1 element to minimize overshoot; then 
automatically cuts out No. 2 element, then auto- 
maticelly maintains temperature by recycling 
No. 2 element. 


Although developed for electric ovens, here is a 
control that may solve many problems where it 
is desired to pre-heat quickly and then maintain 
set temperature automatically. This control has 
a maximum temperature range of 550°, is fully 








DUTCH BRAND 


“Rubber Producte 


Synthetic and Natural Rubber... 
Cork and Rubber Combinations 
in a Variety of Forms to Meet Many 
Requirements of Manufacturing 


@ Sponge Rubber 

(Meeting ASTM Specifications 
Neoprene and Natural in four den- 
sities... in rolls, sheets, strips with 
or without adhesive .. . die cut 
forms ... custom molded pieces 
Five colors . . . others available 
where quantity warrants 


@ Special Molded Sponge Rubber 
Parts . . . to specifications 
@ Sponge Rubber 
fabric reinforced 
@ Cork and Rubber 
(Meets MIL-T-6841 Specification 
. in rolls, sheets and strips 
@ Molded Rubber 


.. . die cut forms, custom molded 
pieces. 


@ Rubberized Fabrics 
with or without adhesive. 


@ Rubber Cements 
... for rubber to metal applications 
or for cementing rubber to rubber 





- Oseg a 


@ Cushion vibration 

@ Prevent squeak and weor 

@ Dampen sound 

@ Absorb shock 

@ Seal joints 

@ Make gaskets 

@ Mount delicate instruments 

@ Prevent skid 

@ Set glass in metal frame 

@ Insulate against heat or cold 
@ Prevent metal to metal contact 


@ Protect against scratch or 
abrasion 


@ Weatherstrip metal sash 
@ Prevent friction 
@ Prevent leaks 


@ Other Specification require- 
ments 





You'll find DUTCH BRAND a dependable source for rubber for 
those mony uses in manufacturing. Available in rolls, sheets, strips, 
| etc. for conversion or custom molded pieces or cut forms to your 
specifications. The availability of color is helpful in the manufacture 
of many products. DUTCH BRAND Adhesives are also available 
for adhering all forms of rubber. DUTCH BRAND Rubber Products 

’ are being made available to Industrial Distributors . . . check 
4 with them or write direct. 


Robertshaw Fulton 


a 
CONTROLS COMPANY 


ROBERTSHAW THERMOSTAT DIVISION, YOUNGWOOD, PENNSYLVANIA 


automatic, flexible, compact. It is easy to install in 
any of four mounting positions. Three basic mod- 
els are available. 


W rite for full information. 





ORDER FROM YOUR DISTRIBUTOR 


VAN CLEEF BROS. [NC. 


) WOODLAWN Ave bd CHICAGO 19. ILLINON 
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YOU DON’T ALWAYS NEED ‘4 
MACHINE TOOLS 
FOR FINISHED 
MACHINE PARTS 


#4 OILITE 


PRODUCTS OF SINTERED METALS 

















With OILITE YOU: Other OILITE ~ 
Advantages Include: 


Field Engineers and Depots throughout U. S. and Canada | 


"Ad , AMPLEX MANUFACTURING COMPANY 
/ “L deni Subsidiary of Chrysler Corporation 
Detroit 31, Michigan 


Oilite Products include: BEARINGS, Finished Machine Parts, 
Cored and Solid Bars, Permanent Filters, and Special Units. 
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Pressure controller 
cuts in steam pump 
when electric power fails 


The diagram at right shows how the 
Honeywell Pressure Controller is applied 
in a typical installation, for automatically 
changing over from electric to steam oper- 
ation on a pumping unit. The two pumps 
are connected to the same suction and 
discharge lines, with check valves in each 
outlet pipe. 

Under ordinary circumstances, the 
electric-powered pump carries the whole 
load, while the steam pump stands idle. 
Connected to the outlet line of the elec- 
tric pump is a Honeywell PO97A Pressure 
Controller. This controller regulates air 
pressure to a diaphragm-motor valve in 
the steam supply line for the standby 
pump. As long as pressure stays above a 
preset minimum, the steam valve remains 
closed. 

If power should fail, pressure begins to 
drop. The instant it reaches the con- 
troller’s setting—a little above the normal 
suction pressure—the controller opens 
the pe sent valve. The steam pump 
takes over the pumping job so quickly 
that there’s no appreciable interruption 
of flow. 

Then, when electric power is restored, 
the controller automatically shuts down 
the steam ‘som as soon as pressure rises 
on the discharge side of the electric pump. 

Note that the check valve prevents the 
pressure controller from being affected by 
the output of the steam-driven pump. 
Proper adjustment of the control setting 
eliminates false action due to temporary 
drops in pressure. 

The more than 7000 Honeywell control 
devices offer unlimited uses for regulating 
temperature, pressure, liquid level, vac- 
uum and humidity. All are built for the 
utmost in dependability . . . and they're 
backed by Honeywell’s nationwide serv- 
ice organization. 








Honeywell PO97A Pressure Controller 


WOULD YOU LIKE TO RECEIVE 
“Industrial Control News’’? 


You'll find a wealth of ideas on how to use 
automatic controls in IJndustrial Control 
News. If you’re not already receiving this 
informative magazine, just send your name, 
company, title and address to MINNEAPOLIS 
Honeyweit Recurator Co., Industrial Divi- 
sion, Station 213, 4459 Wayne Ave., Phila- 
delphia 44, Pa. 
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AIR SUPPLY 
RESTRICTION 


HONEYWELL 
ath Bd | 
| PRESSURE 
CONTROLLER 


| 


CHECK VALVE 


STAND BY PUMP 


HONEYWELL SERIES 700 
DIAPHRAGM VALVE 


WARMING 
BLEEDER 


Honeywell controller 
prevents 
loss of pumping pressure 


When electrically driven pumps are paralleled with steam-driven 
standby pumps, automatic switchover in che event of power failure 
poses a problem. A Honeywell pressure controller, connected as 
shown above, provides an economical and thoroughly dependable 
solution . . . automatically cuts the steam pump into service when 
needed, without interrupting the pumping pressure. 


Throughout your own plant, too, there are endless opportunities 
to improve, simplify, make safer or more automatic—through 
the application of Honeywell industrial control devices. Our local 
engineering representative will be glad to discuss how these con- 
trols can work for you . . . and he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
4459 Wayne Ave., Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for your copy of Catalog 8304, ‘Industrial Controls.” 


Honeywell 
Fouts we Controls 
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TAYLOR Bone Grade Vulcanized Fibre 

is an extremely tough and dense grade of vulcanized fibre. 
It is excellent for applications where difficult machining 
operations are required . . . resistant to organic solvents, oils 
and gasoline . .. has excellent electrical characteristics. 


Want to make something of it? 


Make it into gears, cams, fairleads, bushings and grommets, 
slot wedges, threaded and tapped pieces, rail joint insulation and 
other applications where mechanical strength, good finish 

and intricate machining are required. Color: gray. 


Make it from sheets or rolls with these specifications: 


SPECIFICATIONS 
. « 1/32" te 1/2” Roll width . 

Finish . . . Pressed and calendered 1/32” through .060". 

Punching . . Up te 3/16" thickness Coils down to 7/32" for 

Sheet size . . . Approx. 56” x 90” thicknesses of 1/32” 

through .090". 
PROPERTIES 

Mechonica! 

Flexural Strength, psi tzed impact Strength, Ft.-Lbs./inch 
(Lengthwise) 14000 min. (Length wise) 3.0 
(Cresswise) 12000 min. (Cross wise) 2.4 

Tensile Strength, psi Electrical 
Rengiivetes) 7680 min. Dielectric Strength, VPM 
(Cross wise) 5500 min. (1/32") 250 min. 

Compressive Strength, psi Short Time Test (1/8") 175 min. 
(Flatwise) 30000 min. Arc Resistance, seconds 100 


Make it from turned rods. Diameters from 1/8” through 
1/2” with ground or buffed finish. 


Make it easy for yourself the next time you are looking for an 
extremely dense, abrasion resistant material. Call your Taylor 
Engineer . . . he will be glad to work with you . . . go over your 
requirements . . . and help you select the correct grade of 
Taylor Vulcanized Fibre to fit your needs— Bone, Commercial, 
Super White, Abrasive and Built Up. Ask him about Taylor 
Laminated Plastics, too. He will be glad to give you samples of 
Phenol, Melamine and Silicone Laminates for your inspection. 


Taylor Fibre Co., Norristown, Pennsylvania—La Verne, California 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
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STOP CORROSION 


WalisMceldackiicliMma-tieiielall 
fastenings b 


Vy -10 SILICON BRONZE 
FULL NUT 


- 


3 ~10 SILICON BRONZE 
JAM NUT 


HARPER 


The cancer of corrosion is constantly at work, eating away 
the life of the equipment you manufacture. The H. M. Harper 
Company specializes in ‘Everlasting Fastenings’’ to combat 
corrosion. Bolts — nuts — screws — rivets — studs — washers 
of brass—naval bronze—silicon bronze—Monel—nickel— 
copper—aluminum—stainless steel—and the newer high 
temperature alloys. 


Skilled engineers and metallurgists, backed by 30 years of 
experience, are available to work with you on the design 
and production of fastenings to solve the tough corrosion 
and assembly problems you may be facing. 


In every market area, you will find Harper Branch Offices 
and Distributors ready to give you prompt service. Over 
7,000 items are carried in stock, making it possible for you 
to fill all your requirements from one source, bringing you 
these advantages—one order to write—one account to keep 
—one bill to pay. 


THE H. M. HARFER COMPANY 


8203 Lehigh Ave., Morton Grove, Ill. Cl 
RRO 

1s 

TE 














EVERLASTING FASTENINGS © 
BRASS e SILICON BRONZE e NAVAL BRONZE © MONEL e WICKEL e COPPER e ALUMINUM e STAINLESS STEEL 
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Zt, tteMuscular Power 
ij that controls the McDonnell ‘‘Banshee’’ 


Even before she leaves the deck of a Navy Carrier, her pilot has this swift jet 
under finger-tip control ... elevator trim tabs and wing pins 
moved and positioned by Lear electro-mechanical actuators. 


Through Lear drive systems incorporating Screw 
Jacks, “T” Drives and Flexible Shafting, 

the Lear Power Unit illustrated 

transmits the required power. 


Engineered to meet the specialized requirements 
of the “Banshee”...and other well-known 
aircraft... Lear Control and Actuating Systems 
provide space-saving power. On the “Banshee” 
such power is at the pilot’s instant command 
through touch of a button or via 

automatic controls. 


In aircraft large and small, military and commercial, 
Lear Controls, Actuating Systems and 

Components are making flight smoother, faster, 
more economical...and safer. 


LEAR POWER UNIT Series 156 
Typical of units designed 
for the McDonnell 

F2H-2. Specially 

developed as a power 
source, produced to 

meet specific aircraft 
requirements. 


Advancing the Erontione of Fight 


GRAND RAPIDS DIVISION 


‘ 110 IONIA AVE., N.W., GRAND RAPIDS 2, MICHIGAN 
ste Je 

i 

LEAR-ROMEC DIVISION, ELYRIA, OHIO 

LBARCAL DIVISION, LOS ANGELES, CALIFORNIA 

SEAR, INCORPORATED, GRAND RAPIDS 2, MICHIGAN 
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FOR YOUR 


SERIES “N*” 
HYDRAULIC 
CYLINDERS 


@ Long recognized as 
the finest hydraulic 
cylinder made. 


@ No tie rods; ideal 
for long-stroke appli- 
cations 


@ 12 bore sizes, I" to 8” 


@ || mounting styles; 7 
many combination 


mountings available Write for Bulletin 110 


HYDRAULIC 


SERIES ‘'N’’ ADVANTAGES 


1. Ground steel piston rod. Concentric 
with and locked to piston 

2. Pre-adjusted chevron packings in 
nen-adjustable gland. This eliminates 
over-tightening, binding, ete 

3. Alloy steel bolts— heat-treated for 
strength 

4. Seamless steel cylinder. Extra 
strength. Piloted to end caps to assure 
concentric assembly 





iil 





5. Positive seal piston rings. Lapped Ps 
both sides for minimum cil slip ; 

6. Alley iron Universal end caps. 
Rugged. Port letely rotatabl 


a 


air vents four sides 





7. Cushioned caps when specified. 
Eliminate shock at end of stroke 


8. Alloy iron Universal collars. 
Removable, replaceable. Permit exact 
positioning of foot-type mountings 

9. “TRU-BORED” perfectly straight 
and round, then honed satin smooth 


10, Cast iron piston. Grooves preci- 
sion cut for superior seal. Piston con- 
centric with and locked to piston rod 
11. Confined “O” ring gaskets—seal 
positively, cannot extrude 


CYLINDERS 


HANNIFIN 
“CUSTOM” 

HYDRAULIC 

CYLINDERS 


@ Built in quantity for 
use on customers’ 
products 


@ Specially designed 
for each application 


® Often the most eco- 
nomical way to buy 
hydraulic cylinders 


Bring us your 
cylinder problems. 


HAN NIFIN 


Hannifin Corporation, 1125 $. Kilbourn Ave., Chicago 24, Ill 


Air and Hydraulic Cylinders * Hydraulic Power Units « °neumatic wad Hydraulic Presses « Air Control Valves 
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These 


facts 
prove... 


will increase your production with 
ADJUSTABLE SPEEDS FROM A-C. CIRCUITS 





The Original Packaged 
All-Electric, Adjustable-Speed 
Drive for A-c. Circuits 


Conveniently packaged, factory-wired 

V*S Drives are available from % to 

300 hp. Two or more motors may be 

operated simultaneously from a single 
Control Unit. 














CONVENIENT CENTRALIZED CONTROL — 
V*S Drive makes speed changing so 
easy and convenient that the most eco- 
nomical speed for every operation can 
always be used. Convenient-to-operate 
controls are grouped and located where 
your operator can easily, quickly and 
safely control all functions of his ma- 
chine. Controls may be at the machine, 
or at any remote location, as desired. 


STEPLESS SPEEDS—V* S Drive offers an un- 
limited range of stepless speeds. Opera- 
tors may change to any speed while 
machines are running, or may pre-select 
any speed while machines are at rest, 
by merely turning the speed adjustor. 


CONTROLLED ACCELERATION AND DECEL- 
ERATION—V*S Drive provides positive 
all-electric control of torque for break- 
away and for acceleration or decelera- 
tion. Speed changes may be rapid or 
gradual, and as frequent as desired. 
Shockless speed changing with V*S 
Drive avoids damage to delicate mate- 
rials or fabrics. 


QUICK, SMOOTH STARTS AND STOPS— 
Quick starts and stops cut lost time be- 
tween operations. With V*S Drive, any 
load can be stopped quickly and smooth- 
ly, from either high or low speeds, 


through positive electrical braking that 
never wears out or needs adjustment. 


FAST, FULLY CONTROLLED REVERSING— 
V*S Drive reverses almost instantly 
even from high speed. Frequent rever- 
sals present no problem. Reversal may 
be from low to high speed, or vice versa. 


INCHING, JOGGING, CREEPING —V*S 
Drive provides inching, jogging, and 
creeping, for setting up, threading, 
positioning, or inspection. Operator 
can slow down a machine for inspec- 
tion, then accelerate quickly and exactly 
to previous wotking speed. 


ABSOLUTELY UNIFORM TENSION—V*5S 
Drive maintains proper tension for roll- 
fed materials so that quality is unvarying 
throughout and all finished rolls are 
uniform. Succeeding operations are 
simplified and productivity of machines 
is increased. Shutdowns and rejects due 
to breakage of material, or fluctuations 
in quality, are virtually eliminated. 


MULTI-MOTOR OPERATION—The V*S sys- 
tem makes it possible to apply power to 
two or more points in a machine or to 
operate separate sections of a machine 
tied together as a process. Speeds of 
motors can be synchronized to any de- 
sired degree. D-1455 


The Most Effective Method of Power Transmission in Industry! Write today for 
VxS application information and selection data. Ask for Bulletin D-2311. 


RELIANCE 





ELECTRIC AND & 
ENGINEERING CO, 
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Purebon 


SOLVES MANY PROBLEMS 


caused by sliding or rotating 
parts which are DIFFICULT OR 
IMPOSSIBLE TO LUBRICATE 


A constantly increasing stream of problems are fac- 
ing engineers and designers today involving sliding or 
rotating parts where lubrication is difficult or impos- 
sible. For such applications, Purebon, the mechanical 
carbon, is often the ideal answer. Typical applications 
are seal rings, bearings, pistons, piston rings, pump 
vanes, valve seats, meter discs, and a host of similar 
items. Purebon comes in a wide variety of grades. It is 
strong, tough, readily machinable and in many cases 
can be molded directly to size. 


Bulletin No. 52 tells the complete story of Purebon. 
Write for your copy today. 


PURE CARBON CO., INC. 


448 HALL AVE. ST. MARYS, PA. 
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For Heavy Assemblies and 
ace Mada §86Severe 


ovVe tthe Vibration 
LOCK NUTS 


provide more 
advantages 
than any other 
locking method 


B’ using an ordinary nut 
to carry the load— plus 
a PALNUT Lock Nut on 
top to keep it tight—you 
have a completely vibra- 
tion-proof, rugged assem- 
bly which stays trouble- 
free in severest service. 
Widely used on automo- 
tive, electrical and heavy 
machinery and equipment 
of all types, with distinct 
advantages over lock 
washers, jam nuts, cotter 
pins, self-retaining nuts. 





© Absolute security 

e Lower cost 

e Easy tightening 

e Fast assembly 

e May be removed 
and re-used 





THE PALNUT COMPANY 
65 Cordier St., Irvington 11, N. J. 


In Canada: 
P.L. Robertson Mfg. Co., Ltd. 
Milton, Ontario 


Send for 
Bulletin 4577 
Include details of os- 
sembly. bolt size, etc. 
for free samples. 





SMALL 
METAL STAMPINGS 


For over 33 years P-M has been a dependable source for small 
metal stampings. An extensive modern plant, complete equipment, 
specialized engineering experience and toolmaking skill combine 
at P-M to produce stamped metal parts accurately, economically. 
promptly. Moderate die charges. Modern facilities for large voi- 
ume production. Special stamping problems are gladly accepted: 
recommendations for the most efficient and economical solutions are 
made promptly. Send prints for your next stamping job to P-M. 


TERMINALS for ELECTRIC WIRES 


Being long experienced specialists in the terminal field, we have 
dies to produce over 400 different kinds of separate terminals, and 
every modern facility to meet your standard or special require- 
ments. We also provide terminals in continuous form, supplied on 
reels, with machine for attaching and soldering tandem terminals 
to wires in one continuous operation. Send for folder. 


PATTON-MacGUYER COMPANY 


Boker Street & Virginia Avenue, Providence 5, R. I. 
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0- Miiiviers 


FIT where others won't! 














Send today for FREE catalog and com- 
plete set of 14 and 1/,-scale templates 
showing all cylinders and mounting 
brackets. 
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In close quarters, an O-M Cylinder really shines because it is ALL 
CYLINDER! The interlocking mechanism, which does away with tie 
rods and projecting end caps, means that more power is packed into less 
space. Saves up to 1/3 installation space. Also provides perfect align- 
ment, friction-free performance. Easier to install and repack. End plugs 
tapped for universal mounting . . . with a complete range of mounting 
brackets, interchangeable bore for bore. All machined steel, with bear- 
ing bronze (no castings)—easily turned down to fit in deep recesses of 
machines or bases. Available in full range of sizes (11/,” to 8” bores) 
with standard, 2 to 1 or oversize rods. Completely interchangeable parts. 


ff | 14-DAY DELIVERY ON MOST SIZES 





ORTMAN-MILLER MACHINE CO. 


1218 150th Street, Hammond, Indiana 
[] Please send latest O-M Catalog 
Please send Complete Set of Templates 
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The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 
BUY! 


4 
SCINFLEX 


LOWEST VOLTAGE DROP 
IN THE INDUSTRY! 





When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It pidbemnte maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


¢ Moisture-Proof « Radio Quiet ¢ Single Piece Inserts ¢ Vibration-Proof « 
Light Weight ¢ High Insulation Resistance ¢ High Resistance to Fuels 
and Oils « Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other Connector * No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 
Expert Sales: Bendix International Division, 72 Filth Avenue, New York 11, N.Y. 


SIDNEY, NEW YORK 
PACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, M * Browwer Bidg., 176 W. ‘onsin 
Mil kee, Wi in © 582 Market Street, San Franci 4, Californi 
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RANDALL 


GRAPHITED BEARINGS 


x 
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Accurately controlled lubrication is simple with Randall 
Graphited Bronze Bearings by use of oil reservoirs. 








At the left is shown an undercut on the outside diameter of 
the bearing. When bearing is pressed into the housing this 
undercut provides a reservoir for oil which is replenished 
from an oil cup or oil line through the housing. 


At the right the oil reservoir is formed by a cored or ma- 
chined undercut in the housing. Oil is fed by way of porous 
graphite feed plugs extending through the wall of the bush- 
ing to the graphited grooves in the inside diameter. 

Rate of flow in either case is governed by the number and 
diameter of feed plugs in relation to the size of bearing. 
Being heat responsive, excess friction caused by overload 
or foreign elements is quickly dissipated by increased feed 
of lubricant. Randall bearings with reservoir or undercut 
on outside diameter can be used to replace other types of 
bearings without changes in the design of equipment. 


Write today for catalog No. 110 which gives complete infor- 
mation on all types of Randall graphited bronze bearings. 


RANDALL GRAPHITE BEARINGS, INC. 


1004 S. GREENLAWN AVE. LIMA, OHIO 


BRONZE BAR STOCK GRAPHITED BEARINGS 


THRUST WASHERS 
BABBITT METALS 


BRONZE BUSHINGS 
PILLOW BLOCKS 


SHEET LUBRICATOR SAFETY COLLARS 
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—out of sight, but in the picture 


Whenever you turn on television you are 
using a little-seen, but essential, material 
called Synthane 

Synthane is a laminated plastic of mul- 
tiple virtues, which recommend it for 
many jobs in television 

Synthane is an excellent insulator, lam- 
inable with metal, hence, a good base for 
space-reducing ‘‘printed”’ circuits 
Synthane is notable for low power factor, 
low moisture absorption, and ease of fab- 
rication, three properties desirable for 


radio and television insulation. Synthane 


plays a supporting part in many behind- 
the-screen and behind-the-camera 
applications 

Synthane is also light in weight. strong. 
vibration absorbing, chemically resistant, 
high in dielectric strength, dimensionally 
stable, heat resistant to about 300° 

There may be a place for Synthane in 
your product. To find out more about 
the possibilities of Synthane for your pur- 


pose, write for the complete Synthane 


Catalog. Synthane Corporation, 6 River 


Road, Oaks, Pennsylvania 


\ 
— 


Synthane laminated plastics are pro- 
duced under heat and pressure from 
laminations of resin-impregnated ma- 
terials such os paper, fabric, glass 
cloth, asbestos, etc. Synthane plastics 
are available in sheets, rods, tubes, 
and fabricated or molded parts. Each 
of the many Synthane grades hos o 
combination of useful properties. 


Synthane in Television . . . 


A-Television 
comere ports 

B-Television 
receiver print. 
ed circuits — 
mete! foil on 
Synthene 
sheets 

C Chennel se- 
lector switch 
insulohon 





Syithane-one of industuys unseen essentiols [SYNE 


LAMINATED PLASTICS 
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TO KEEP GUNS STABILIZED 
over rough terrain 











' 
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Over open area a tank pitches and heaves like a rocking 
chair... but regardless of the bumps... ditches .. . hills 
...the guns keep pointing at the target while the tank is 
moving. Ford Instrument Company played a vital role in 
designing and manufacturing a stabilizer unit for the tank’s 


gun fire control system. 


You can see why a job with Ford Instrument Company 
offers a challenge to young engineers. If you qualify, 
there may be a spot fer you in automatic control 


development at Ford. Write for brochure about products 
or job opportunities. State your preference 























>. 
a See 
eg a Sosa Raa tints 


This is typical of the proble ms that Ford has sulved since 
1915. For from the vast engineering and production facilities 
of the Ford Instrument Company, come the mechanical, 
hydraulic electro-mechanical, magnetic and electronic instru- 
ments that bring us our “tomorrow” today. Control problems 


of both Industry and the Military are Ford specialties, 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 
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\ LINDBERG 


HYDRAULIC 
CYLINDERS 


... Now available for 
pressures to 3000 PSI 


Foot mounting 


Base mounting 


Flange mounting 


Pendulum mounting 


Trunnion mounting 


For extra power applications, it'll pay 
you to investigate the new Lindberg 
line of hydraulic cylinders for operation 
up to 3000 PSI... ruggedly and heavily 
designed for extra performance. Added 
to the 1500 PSI hydraulic cylinders, 
this line gives you a selection from 
0 to 3000 PSI... and supplements the 


Rabbet mounting 


Centerline mounting 


Lindberg line of air cylinders. 


Check these Lindberg features 
for dependable, low cost power for lift- 
ing, forcing, pulling, pressing, pushing 
and clamping: 


ROTATING CAPS ... Caps can be easily 
rotated in order to position ports for pip- 
ing. Just remove cap screws, and re- 
volve head cap ... it isn't necessary to 
disassemble cylinder. This feature per- 
mits simplified piping, and frequently 
eliminates need for T-fittings or elbows. 


NO TIE-RODS... Welded flange con- 


struction eliminates need for tie-rods .. . 
insures proper alignment. 


PACKING RESISTS OIL AND TEM- 
PERATURE ... Chevron type piston rod 


packing is made of special asbestos cloth 
and rubber compound .. . resists high 
temperature . . . is not affected by oil. 


NEOPRENE O-RINGS .. . Conventional 
gaskets are replaced by Neoprene 
O-rings. Sealing action is automatic . 
the higher the pressure, the tighter the 
seal. 


SOCKET-HEAD CAP SCREWS . ... All 
screw heads are in the open and easily 
accessible from outside the cylinder. It 
is not necessary to partially disassemble 
cylinder to tighten screws. 


Lindberg 3000 PSI Hydraulic Cylinders 
come in 8 mounting types and 10 bore 
sizes from 2” to 8”. 


Double-end rod cylinders 


LINOBERG. AiR & HYDRAULIC DIVISION 


Lindberg Engineering Company - 2450 West Hubbard Street - Chicago 12, Illinois 
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New Houghton VIX-SYN PLANT 
is getting ready 


fo answer that demand! 


YOU—as Houghton packing customers—ordered this modern 
new plant! 


Your increasing requirements for Houghton’s VIX-SYN Syn- 
thetic Rubber Packings demanded new production facilities 
—and this newly constructed plant is our answer. 


Scheduled to concentrate production on VIX-SYN packings, 
the new plant is already producing some standard size homo- 
geneous commercial packings—‘'U" cups, “V"’s and “‘O” 
rings—and production is gradually being upped all the time! 


Whether you use VIX-SYN packings or VIM Leather pack- 
ings, the Houghton Man is now in a better-than-ever position 
to serve you. Your inquiries are invited. 


*New Houghton Vix-Syn Co., Hopkins, Minn 


VIX-SYN and VIM Packings 
.. products of 


Ready to give you 
on-the-job service... 
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Relation of center dis- 
tance and width of 
case gives latitude in 
proportioning gears 


‘to specific conditions 


Take a closer look at why Farrel“ 
speed reducers can solve your drive problems 


FB-813 


Unlike most “standardized” products, Farrel 
speed reducers are standard only in their 
principal features. They are adaptable in cri- 
tical detail. 

The gears and pinions can be proportioned 
to meet specific load, speed and service re- 
quirements. Input and output shafts can be 
varied in size, in material, and in extension. 
Even some housing dimensions can be modi- 
fied to meet problems in mounting. 

This design flexibility has resulted in the 
solution of innumerable application prob- 


lems. There is no need to compromise. You 
can ask for—and get—a unit that will meet 
your exact needs. 

Then, too, Farrel speed reducers are made 
in a number of different types, with a wide 
range of ratios and capacities. Designs include 
single, double and multiple reduction units, 
speed change units having two or more selec- 
tive speeds, right angle drives, and drives to 
meet special requirements. 

Write for further details of these problem- 
solving units. Ask for a copy of Bulletin 449. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, Detroit, 
Chicago, Memphis, Minneapolis, Portland (Oregon), les Angeles, 
Salt Lake City, Tulsa, Houston, New Orleans 


Farvrel- Cimingham 
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The cop who keeps x-ray traffic moving 


in parallel lanes 


SPECIMEN 


Fluorescence analysis is the new, fast way to 
find out which elements and how much of each 
are in alloys—without destroying the sample 
of the alloy. 


This trick is accomplished by bombarding the 
alloy specimen with X-rays using a Fluorescence 
Analysis Unit produced by North American 
Philips, Inc. The x-radiations of each element 
bounce off the specimen only to be separated 
according to wavelength and measured. 


As the x-radiations leave the specimen they 
shoot through bundles of fine tubes known as 
“collimators”. The collimator acts as a kind of 
traffic cop, keeps the rays moving in parallel 
lanes, reduces divergence. This is an interesting 


GEIGER 
COUNTER 


SINGLE CRYSTAL 
ANALYSER 


job, and we're pleased that North American 
Philips chose Superior fine nickel tubing for it 
on the basis of its uniformity in diameter, wall 
thickness and finish. 


Undoubtedly you have opportunities where 
tubing could be helpful—as a carrier, a weight- 
saving structural member, or as a shape that saves 
machining time. Look into the variety of forms, 
sizes, and analyses Superior produces to tight 
specifications. Take advantage of the experience 
and testing facilities that Superior brings to focus 
on your problem. Tell us the nature of your 
application and we'll senc you information and a 
Data Memo by return mail. Superior Tube Com- 
pany, 2012 Germantown Ave., Norristown, Pa. 


Round and Shaped Tubing available in Carbon, Alloy, and Stainless Steels, Nickel Alloys, Beryllium Copper, Titanium and Zirconium. 


West Coast: Pacific Tube Company, 5710 Smithway St., 


yu" 


me I a 


1G 
THE ® All analyses .010" to %"" O.D. 


Los Angeles 22, Calif. UNderhill 0-1331 Certain analyses (.035'’ Max. wall) up to 1%"' O.D. 
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For sealing the rams of this 
1500-ton press for cold ex- 
trusion of steel, H-P-M used 
Linear Vee-Dam Rings. Hy- 
draulic Press Manufacturing 
Co. chose Vee-Dam rings 
because they are designed ; INTERNAL 
to do the job providing 

a perfect seal through- 

out the long, useful life 


of the press 
EXTERNAL 
ABUTMENTS 





sAAddaaaadaaaaaad 


CROSS 
SECTIONAL 
VIEW 


Now—a split V-ring packing that’s really leakproof 


LINEAR VEE-DAM RINGS 


Usual split ring packings are always vulnerable to a common type of 
leakage. Unless the joint where the two ends of the ring meet is made 
perfectly tight originally . . . and stays that way in service . . . fluid leaks 
out between the rings. 


LINEAR Vee-Dam rings, however, will not leak even when gaps occur at 
the ring joint through careless installation or variations in bore size. 


The reason? Those sturdy rubber dams, faced in opposite directions, are 
moulded into the groove hinge area of the Vee-Dam ring. When rings are 
stacked together, these dams seal off sections around the circumference 
of the ring . . . form a hermetic barrier around any gap that might occur 
in the ring joint. 


Further protection agains! leakage is provided by the smaller abutments 
on the outside shoulder edge which prevents lateral leakage. 


LINEAR Vee-Dum rings are fabric reinforced elastomers, tailored for the 
job. Write or call LINEAR for full details. 


PERFECTLY ENGINEERED PACKINGS 


* 


& 
pm 
id 


LINEAR, Inc, STATE ROAD & LEVICK ST., PHILA. 3 
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Acadia Synthetic Rubber Products are once again 


in great demand for the nation’s defense. They 


are serving in a large variety of important pur- 
poses in weapons and equipment on land, sea 
and in the air. Manufacturers in hundreds of 
industries have learned they can always depend 
upon the uniformly high quality of Acadia Syn- 
thetic Rubbers. 

They are readily compounded to exact degrees 
of elasticity, resilience, plasticity: offer high resist- 
ance to oil, age, light, temperature extremes. 
They can be molded or extruded—cut to close 
tolerances in endless shapes and sizes. 
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Steak was 


At the turn of the century the “butcher’s wagon” was 
a familiar sight. For many rural families it was their 
only meat market. 


Electric refrigeration has revolutionized food market- 
ing, but equally important are the benefits to public 
health. Now, you can keep your steaks in the “pink of 
condition” for one day or fifty-two weeks, as you 
choose. 


The volume production of dependable and efficient 
Emerson-Electric Hermetic Motors has been a con- 


BN 
Ff 


ne © 3 @ 
really “rare” in the 


tributing factor in making modern refrigerators and 


food freezers economically sound investments for 
millions of Americans. 


Leading makers of motorized products for the farm, 
home, business and industry depend on Emerson- 
Electric’s 62 years of motor building experience. For 
information on this complete line of standard motors 
in ratings from 1/20 to 5 h.p., and hermetic motors 
from 1/8 to 20 h.p., write: 


THE EMERSON ELECTRIC MFG CO., St. Louis 21, Missouri 


MODERN LIVING ts Powered with | ELECTRIC MOTORS 





EMERSON-ELECTRIC’S unique 

[wie ; 
SERVICE 

solves your power problems 


Our engineers are eager to work with 
yours in designing and providing the 
correct motor for contemplated new 
or improved appliances or equip- 
ment. “TWIN-GINEERING” saves 
costly engineering “back-tracking,” 
and may suggest short cuts and prod- 
uct improvement. Write today for 
Bulletin No. 417. 











LEADERS IN THE MOTOR 
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AND 


EMERSON zs ELECTRIC 


MOTORS*+ FANS ———=——"——=—-_ APPLIANCES 


FAN INDUSTRY SINCE 1890 


399 








INDIVIDUAL 
INSPECTIONS .. . 


e) 
7 


19 of the largest universities as well as over 40 lead- 
ing companies in the steel, chemical, petroleum and other 
industries are now using Ametron Recording Counters. So 
satisfied are these purchasers with the speed and ac- 
curacies that they have repeated for 5, 10 and even 30 
counters. 


Whether you are interested in counting electrical im- 
pulses, time intervals, revolutions or whatever your prob- 
lem is, our engineering department can work it out for 
you. In satisfying this variety of industries we have 
developed a recording counter for almost every type of 
application. And remember these counters give you 
immediate printed records as they count 


WRITE FOR CIRCULAR SC 31 


Every Motor 
must meet 
rigid test for 
instant  Start- 
ing with full 


LABORATORY TESTS 
se ¢a- INSURE THE 


ACCURACY and DEPENDABILITY of = a 
If you ever need a 


SPLIT BOLT CLAMPING HEAD 


—we make them! 


AND GRUELING 














There's no guess-work in the 


manufacture of SYNCHRON 
timing motors and timing 











machines. 51 separate in- 
spections and tests determine 
the final fitness of each 
motor before it leaves the 


This split-bolt clamping head 
was made to customers design 
which features integral finger 
grooves. Finished in brown 
glaze. Machined section, furn- 


factory. These tests, plus ad- 
vanced engineering and care- 


ished by customer, is cemented 
to porcelain with metal alloy 
for a strong, non-seporating 


fully selected materials, as- 
sure SYNCHRON accuracy 
and dependability. 


construction. 


Pulls up 

to 8 oz. 
—_— direct load 
timing atl R.P.M. 
machines 


— engineered for easy 
adaptability, powered ciently at —40° 
by tested SYNCHRON to +140° F. 
motors-complete, ready Available with 
to install in any timing gear trains for 
device. any speed. 


Opera es effi- 


@ Universal insulators solve many 
protection problems. They have high 
dielectric and physical strength . . . 
help prevent shorts and breakdowns 
... resist temperature change, mois- 
ture and most acids. To gain these 
protection advantages, porcelain 
insulators should be an integral 
port of your product. A Universal 
porcelain engineer will be glad to 
work with you. 


me UNIVERSAL (U) CLAY PRODUCTS CO. 


Mail coupon or 
engineering data 


eee ee ee Ee ee 


HANSEN MANUFACTURING CO., INC., Princeton 5, Ind. 
Send catalog and engineering data to: 


1545 EAST FIRST STREET SANDUSKY, OHIO 
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ALL COMPONENTS 
FOR ANY HYDRAULIC CIRCUIT 


"They werk better together” 


WRITE FOR NEW CATALOG AND |™™ 

NAME OF NEAREST FIELD OFFICE 

( ( \ f [S Complete Engineering Service Available 
without charge. Address: —-, 


RACINE HYDRAULICS & MACHINERY, INC. 
| 2072 ALBERT ST. —- RACINE, WIS., U.S.A. 














\ 


bumping sits 


RACINE HYDRAULICS & MACHINERY. Ne. WISCONSIN 
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LOGAN FLUID POWER ¢ DURABLE, DEPENDABLE SINCE 1916 


Yosemite Falls, Yosemite National Park, 
drops a total of 2,425 ft. in three leaps; 
Upper Fall, 1,430 ft.; Middle Cascade, 
600 ft.; Lower Fall, 320 ft. In spring the 
roar of this mighty cascade can be heard 
throughout the upper Yosemite Valley. 


LOGAN AIR CONTROL VALVES 


e BALANCED PISTON 
e COMPACT DESIGN 
e@ EASILY INSTALLED 

@ SELF-CLEANING 


79 MODELS 


MOST MODELS STOCK DELIVERY 


Let Logan Engineers help you design your 
Air and Hydraulic Circuits 


LOGAN MANUFACTURES 6.975 STANDARD CATALOGED ITEMS 
FREE CATALOG ON REQUEST 
AIR CONTROL VALVES, Cat. 100-4 - AIR CHUCKS, Cat. 70-1 + AIR CYLINDERS, Cat. 100-1 - AiR-DRAULIC CYLINDERS, Cat. 100-3 


AIR and HYDRAULIC PRESSES, Cat. 51 » COLLET GRIP TUBE FITTINGS, Cat. 200-5 - HYDRAULIC CONTROL VALVES, Cat. 200-4 
HYDRAULIC CYLINDERS, Cats. 200-2; 200-3 » HYDRAULIC POWER UNITS, Cat. 200-1 » SURE-FLOW COOLANT PUMPS, Cat. 62 


Model 6540 


Model 6245—4-Way, 2-Position 4-Way, 2-Position 
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PERMANENT FLEXIBLE SEALS 


its Thiokol 


LIQUID POLYMER LP-2 


A pourable liquid that converts 


to a rubber at room temperature 


without shrinkage 


- 
rr 


i 
1 
1 
1 
* 
1 
1 
1 


4 Aigpee FE follow jing characteristics: 


EXCELLENT BOND STRENGTH 
TOUGHNESS AND RESILIENCE 


WATER, OIL AND SOLVENT RESISTANCE 


BROAD SERVICE TEMPERATURE RANGE 
OZONE, SUNLIGHT, AGING RESISTANCE 


The application shown here illustrates how two parts 
of a plastic washing machine agitator are bonded 
together with a sealer based on “Thiokol” LIQUID 
POLYMER LP-2. A permanent flexible seal unaffected 


by changes in temperature or water erosion is obtained. 


Sealers and adhesives based on “Thiokol” LP-2 sim- 
plify many processes because they can be flowed into 
place and cured at room temperature. They form 
tough, resilient bonds with glass, metals, plastics, 


EE 


Compounded peti “Thiokol” LP-2 


-” 


The sealer shown 
and Manufacty 
LP.2 only as a raw mae ial Bec p of its desirable 
properties, “Thiokol” LP2 was selected as the elastomer 


for this particular sealer. 


| Minnesota Mining 
ation supplies 


synthetic rubber, wood, leather. 


This application is only one of many in which 
“Thiokol” LP-2 simplifies a process and yields desir- 
able product characteristics. It may yield similar 
advantages in your product or process. 


Our technical personnel will gladly discuss the suit- 
ability of “Thiokol” 


have in mind. 


LP-2 for any application you 


For — information write to 


Thiolel CORPORATION ¢ 784 North Clinton Avenue, Trenton, New Jersey 


i ae 


_—~—_ —— 
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FULL FLOW 
fittings... 


designed 

to stop 

hose pull-outs, 
too! 


... provided by Resistoflex medium-high 
pressure hydraulic hose assemblies 


That's right — fitting bore matches hose I.D. on these hydraulic 
lines — eliminates flow restrictions in J.LC. fittings. 

When fitting is crimped, the hose’s high tensile compar tube 
forms no obstructing bulge; and the fitting is on for good with 
a grip exceeding tensile strength of the hose itself. 

Completely oilproof, the compar tube won’t gum and clog 
hydraulic systems. Its extra strength, plus that of high strength 
synthetic-fiber braid, eliminates need for wire braid in medium- 
high pressure hydraulic circuits. With this non-metallic con- 
struction you get more hose value per dollar other ways, too: 

. High burst strengths—stay high even as working age in- 
creases. 

. High pull strength — more than 3500 lbs for %” hose. What's 
more, couplings won’t pull out even under this tension. 

. Long impulse life — virtually unlimited fatigue resistance to 
shock loads and impulses. Hose lasts longer. 

. High impact strength —hose returns to original cross sec- 
tion after crushing load. 





LD. Working Assembly Tensile 
(inches) | Pressure (psi) Stre (Ibs.) 





2050 
1800 

















Write for Bulletin MH-1 








HOW YOU BENEFIT WITH “FLUOROFLEX-T”’ 
BACK UP RINGS—Made from “Teflon” resin, these 
anti-extrusion rings for “O” rings: (1) Resist heat; 
(2) Reduce friction; (3) Don’t fray, swell, shrink, 
harden or soften in synthetic or natural oils; (4) 
Permit easier installation; (5) Increase life of the 
assembly. Write for Bulletin FR-1. 


RESISTOFLEX CORPORATION 


Belleville 9, New Jersey 
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How Can a Man Keep 
Track of Everything 

Happening in this Field 
of Design Engineering ? 


It's not easy! That's the principal 
reason behind the establishment of 
The Annual HANDBOOK of Prod- 
uct Design as a continuing yearly 
service to product-design engineers. 


To produce your yearly HAND- 
BOOK, Product Engineering edi- 
tors select from a great many 
technical publications the data 
which will be most valuable for 
year-after-year reference, and most 
immediately helpful to you in your 
job. They pick and choose, con- 
dense where it will save you time, 
expand where a broader treatment 
or a more detailed report can better 
clarify the significant engineering 
developments of the year for you. 


Both the editorial and advertising 
pages of the 1954 HANDBOOK will 
be sectionalized by ten major sub- 
ject classifications, and both will be 
completely indexed, enabling you 
to locate easily the data on any 
subject of particular interest to you. 


The Annual 
HANDBOOK 


of Product Design 
for 1954 


will be ready 
in Mid-November 


The HANDBOOK for 1954, with 
an even broader editorial coverage 
of your interests than the enthusi- 
astically welcomed HANDBOOK 
for 1953, will be published in Mid- 
November. As before, you will re- 
ceive your HANDBOOK at no extra 
cost, as part of your regular sub- 
scription to Product Engineering. 


Product 
Engineering 


330 West 42nd St. 
New York 36, N. Y. 
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FOR M MUM EFFICIENCY 





new 
versatile 


1’ motor 


MODEL NO. D21UHP-1 (ACTUAL SIZE) 


Another outstanding EAD contribution to the minia- 
turization program is this extremely small, precision 
motor. Engineered for long life and high efficiency, it 
is especially designed for operation in confined areas 
where minimum size and weight is essential. 
Units are available in this small frame size for 400 
cycle or variable frequency operation, with 400 cycle 
power ratings ranging up to approximately 1/100 H.P. 
MODELNO. \C OT Modifications include high ambient and high altitude 
p21UHP- ™ versions as well as servo, synchronous and gear motors. 


- 


- 1A 
sncnenoN mo- 400 CYCLE OPERATING CHARACTERISTICS 
Capac? yl, 400 cycles. _ APPROXIMATE R.P.M. 7,000 10,500 21,000 
phase. iP. 1 MED-20) a PHASES 2 1 ie 
35% efficiency, WP INPUT VOLTAGE 1511S ss 
APPLICATIONS, smnents, (MAXIMUM) 


ower drives: 





blowers, 


Fans, \s and low P 


contro 


EASTERN ALR PDEVICES v0 


585 DEAN ST., BROOKLYN 17, NEW YORK 
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SPIROL’S radial spring 
action fastens better! 


SPIROL PIN 


Does the job here 


SPIRAL COILS 


SKOCK-PROOF! 


From tiny eyeglass-hinge pivots up to ¥%” or larger 
fastenings used in locomotives, the all-around tension of spiral 
coils gives SPIROL PIN unique fastening properties. When 


compressed by insertion, SPIROL PINS develop evenly dis- | 


tributed radial spring tension — no weak “hinge” lines. This 
spring action locks SPIROL PIN in place — eliminates close 
tolerances — allows easy removal and re-use of pin. True radial 
flexibility permits shock-proof fastening of hard and soft ma- 
terials — eliminates internal stresses in component parts. 
SPIROL PINS have chamfered ends for easy insertion. 


BEE 
"erore 


Cc. E. Mc. COMPANY 


37 SCHOOL STREET + DANIELSON, CONN. 


FREE! Write for illustrated folder 


* and sample SPIROL pins. 


—_ 

Toucu .». Enduring 

Safer, Simpler, faster, more 
secure. For cables, thin-wall tub- 
ing, wires, conduits, light hose. No 
shorts! No tearing! No corrosion! 
Wide variety shapes, styles, sizes 
and materials. Write today: 


2816 W. NORTH AVE. ® CHICAGO 47, ILLINOIS 


New Products 
Are Important 


To swing the tide of 
prosperity it will be nec- 
essary for every industry 
to plan for the creation 
ef new products to stim- 
ulate buying demand. 


Where gears are a 
part of any new product 
or their production ma- 
chinery, Diefendorf is 
interested. Engineering 
help where needed. 


DIEFENDORE 
GEAR CORP. 


Syracuse, New York 


DIEFENDO)RF 


GEA 
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How to solve 


39 PRODUCTION 
PROBLEMS 


with Mead Air Devices 


SEE how to use standard Mead units to make 
automatic or semi-automatic machines! 


New 16-page Mead PHOTO-BOOKLET presents actual examples 
in pictures and text of 39 different, tough production problems 
solved by various combinations of Mead Air Operated 
Devices. This interesting booklet shows how to: 


(1) De-burr small parts fast (2) Press 3 
components together (3) Tap die cast 
knobs (4) Insert rubber discs into metal 
cups for insecticide “bombs” (5) Swage 
hubs to hypodermic needles (6) Ream 
center hole in valve plate (7) Broach 2 
internal slots in brass valve inserts, 
handling 4 sizes (8) Press filters into 
copper shells and indent dimple in shell 
(9) Tap 2 holes ‘x in brass brush holders. 
(10) Drill and tap a 1/4-20 hole 9.16 
deep then ream “bell-mouth”’ in stainless 
steel forging (11) Drill and ream a hole 
to controlled depth in brass valve body. 
(12) Drill No. 52 hole thru end of solid 
graphite pencil. (13) Press plastic liners 
into perfume bottle caps (14) Drill cast 
iron gas burners (15) Drill *« hole thru 
steel axle of fishing reel (16) Carry copper 
rods thru series of gas flames to braze 
special tips to lower ends. (17) Chamfer 
hole in spark-plug bodies approx. 3,600 
per hour (18) Swage steel ball into brass 
nose of ballpoint pen approx. 3,600 per 
hour (19) Assemble patented brass cov- 
plings and flare neck into nut to simul- 
taneously form fluid-tight seat (20) Drill 
twin holes in chain-saw teeth (21) Coun- 


wheels, rollers approx. 4,000 per hour 
(22) Press shafts, bushings into plastic 
knobs (23) Drill and tap 5-40 threads in 
rectangular brass electric terminals, 
approx. 2,400 per hour (24) Crimp 
together 2 thin spring members of pen 
assembly (25) Press brass shells over 
cast iron cores of doorknob assemblies 
(26) Crimp saddles to plastic radio tube 
sockets (27) Stamp trademark on brass 
plugs approx. 3,600 to 4,000 per hour 
(28) Press ferrules on wood handles 
(29) Assemble paper hangers’ tool roller 
to yoke by inserting pin thru collar 
(30) Feed, spin finials onto screw of lamp 
shade holder (31) Crimp eyelet and ring 
on pen barrel (32) Drill and tap 2 holes 
8-32 in aluminum BX connectors (33) 
Drill *% hole in aluminum part, chamfer 
both top and bottom of hole, approx. 
2,000 per hour (34) Cap cathode tubes 
for TV sets at 3,200 per hour (35) Fill 
pen tubes with ink, insert ball point 
assembly at one pass (36) Bend pre 
cut copper tubes 90° at 4,000 per hour 
(37) Drill 2 holes in brass castings, 
fed to 2-spindle drill head (38) Hold 
plastic bead, drill hole, eject (39) Drill 





Typical Work 
Pieces Handled 


= 











ter sink both sides small washers, bushing for 2 size clevis pins 


MEAD SPECIALTIES COMPANY, Dept. PE-53, 4114 No. Knox Ave., Chicago 41, Ill. YEAR OUT MEMO COUPON 


FOR YOUR COPY... 


MEAD SPECIALTIES CO. = 
4114 N. Knox Ave., DEPT. PE-53, Chicago 41, Il! 
Send new MEAD PHOTO BOOKLET “Air Power 
At Work” specially printed in green and black 


OL 


Compony_—____ 


Address 


City 
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WHICH PILOT LIGHT 
DO YOU NEED? 


4 L? 


(ie 


THE BIG ONE Bayi sro 
) = Cat. #613529-211 
This Pilot Light Assembly was first 
made to accommodate the S-11 Jamp 
and was intended for use in the 
cabs of great diesel locomotives. 


This BIG one 
Dialco HAS THE COMPLETE LINE OF 
INDICATOR and PANEL LIGHTS \ or 


\ this LITTLE one 
THE LITTLE ONE \ 


The miniaturization program on defense products required the 
development of this sub-miniature light. It is used ‘ 
on communication equipment and aircraft. actua. sunt 
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts. c 
= Cat. #8-1930-621 


Ganprled to suit your own special conditions and 
a requirements will be sent promptly 


and without cost. Just outline your needs. 
Let our engineering department assist 

in selecting the right lamp and the best 
pilot light for YOU. 





Write for the Dialeco HANDBOOK of PILOT LIGHTS 


Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVE., BROOKLYN 37, N. Y. HYACINTH 17-7600 
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In the broad electric heating field, from domestic ranges to 
heavy-duty industrial units, Superior 430 Stainless enjoys time- 
tried favor. @ Used for trim rings, coil supports and medallions 


of range elements, this sturdy steel stays bright, stands up to 
heat, resists abrasion. As sheathing for high-temperature strip, 
ring, tubular and cartridge heaters, Superior 430 Stainless 
fabricates smoothly, easily and resists corrosion 

@ Our 430 Stainless is available in easy handling coils. Write/ 


CORPORATION 
CARNEGIE, PENNSYLVANIA 





Now... permanen 


Spongex Cell-Tite floats of hard cellular rub- 
ber eliminate float troubles. The Spongex 
Cell-Tite structure of myriad non-intercon- 
necting cells assures no leaks, no absorption; 
provides permanent buoyancy that soldered 
meta! floats cannot guarantee, nor porous 


floats maintain. 


Spongex Cell-Tite is solid, rigid and strong 


yet light in weight. It is highly resistant to 


ly buoyant floats! 


aromatic fuels and temperatures up to 


250°F. Buoyancy is determined by varying 
its density. This saves the costs of retooling 
when flotation needs are altered. 

Spongex Cell-Tite floats are but one of the 
many cellular materials we furnish industry. 
Perhaps your need is for cord, tubing, strip, 
rolls, die-cut shapes or molded forms. Write 
to us today; we'll be glad to help. 


Hard Spongex Cell-Tite is available in slabs or simple molded forms. 





SPONGEX = 





for cushioning, insulating, shock absorption, 
sound and vibration damping, gasketing, 


sealing, weatherstripping and dust proofing. 


THE SPONGE RUBBER PRODUCTS COMPANY 


+10 Product Engincering Mav, 1953 


602 Derby Place, Shelton, Conn. 











Louis Allis Ajusto-Spede 


Ajusto-Spede gives you a complete, packaged A.C. 
adjustable speed drive — 1 to 75 HP. To help 
you meet your specific design needs, it provides: 
1. Accurate Control! The tachometer feedback 
circuit maintains close regulation over the entire speed 
range. 

2. Flexibility! Many modifications are available: Eddy 
current brake, for fast, smooth braking. a limit 
control for controlled acceleration and overload protec- 
tion, Threading, inching or jogging, and many other 
special control features. Speed ranges up to 17:1 available, 


3. Compactness! Installation is simple — often the 
complete drive can be mounted on or inside the driven 
machine, Small electronic control panel and pushbutton 
station can be mounted at any convenient location, 


Typical Ajusto-Spede applications include print- 
ing presses, extruders, mixers, ironers, calender 
rolls, punch presses, etc. Investigate the advan- 
tages of applying Ajusto-Spede to your particular 
problem. Write for complete information or con- 
tact the Louis Allis District Office nearest you. 


THE LOUIS ALLIS €O., Milwaukee 7, Wisconsin 


Triped Base Sanitary Motor 


Standard or special — we build it. Whatever 
electrical o: mechanical modifications or fea- 
tures you need, there is a Louis Allis motor 
that will do your toughest jobs better. 











McGRAW-HILL 


TECHNICAL WRITING 
SERVICE 


BORER POWER 





POSITIVE CONTROL Writing 


Whether you need an_ instruction 
book or service manual to accompany 
your equipment written to govern- 
ment specifications . . . or product 
catalogs . . . or training booklets . . . 
or industrial literature . . . our writ- 
ing staff can do the job for you. It 
will do the research, planning, writ- 
ing, and organizing to satisfy your 
requirements. 


Mlustrating 


For government publications or in- 
dustrial literature, our Art depart- 
ment can meet your specifications, or 
those of the government agency, for 
isometrics, exploded views, cutaway 
views, retouched halftone copy, ren- 
dering, lettering, or any other type 
of art work. It can design to stand- 
ardized format or present industrial 
visuals of compelling appeal 


Sditing 


The editors of our staff are thor- 
oughly familiar with government pub- 
lication specifications. In addition to 
being technical editors, they are also 
experienced in rewriting and organ- 
izing rough manuscript, or in revising 
published material. Many have taught 
or have been trained in teaching and 





SERIES F PUMP 
with 4-port design 


for Easy Installation 


PRESSURES TO 300 P.S.I. 
SIZES 1-300 G.P.M. 








Whether you are planning one special machine or hundreds on a 


production run, consider putting a Roper on the job. Consider 4-port 
design of the Series F (eight optional piping arrangements t for CW 
and 4 for CCW rotation) for ease of installation and servicing. Consider, 
too, the Roper principle of only two moving parts... equal size gears 
operating in axial hydraulic balance...standard or stainless steel 
fitted models, as desired ... heavy duty flange type bearings. Pumps are 
supplied with or without relief valve . .. with packed box or mechanical 
seal. Yes... consider Roper for your hydraulic applications. 


Send for Your Free Copy of New Roper Fact-Packed Booklet! 





A valuable 36 page guide that includes tables, charts, 


and other data relative to the average pumping job 
Send for your free copy .. 


+ use coupon below. 


are, therefore, able to recommend or 
inject proper pedagogical presenta- 
tion of material. 


Printing 


Our printing, binding, and paper re- 
sources are among the best in the 
country. Every type of reproduction 
is available . . . offset, letterpress, 
multigraph, or even mimeograph. We 
can handle a complete printing job 
or, in the case of offset, furnish repro 
copy when other facilities must be 
used. 





Save money and time . . . let our stoff 
be your staff for technical publications. 
Write for our brochure or ask our rep- 
Geo. D. Roper Corporation resentative to call. 
375 Blackhawk Park Ave. 


Rockford, Illinois Technical Writing Service 


McGRAW-HILL BOOK CO., INC. 


330 West 42 Street 
New York 36, N. Y. 


Please send copy of your latest catalog and new booklet 
“How To Solve Pumping Problems’. 


NAME 
ADDRESS 


Telet 


Tel. 
crv LOngacre 4-3000 NY 1-1637 
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Theres a lot of spring know-how 


~*~? 


” 
~ 


1ese walls... 


a 





and it's ready to work for you in civilian or defense production 
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In the manufacture of precision springs in large 
quantity, the intangible ingredient “know-how” is 
a mighty important factor. To the purchaser, it can 
mean very important savings not only in first cost 
but in the sum of all the costs involved in getting 
the spring into your product and ready to function. 


We have many case histories to show you how 
tooling and methods developed by Accurate have 
made it possible to slash the cost of springs to our 
customers — and in most cases the customer got 
better, more accurate springs. 


We'll be happy to show you what we have 
done for others but, most of all, we would like to 
show you what we can do for you. If you require 
large quantities of precision sp-ings for civilian 
or defense production, write today. There’s no 
obligation. 


ACCURATE SPRING MFG. CO. 3815 W. Lake St., Chicago 24, Ill, 


The Accurate Spring Handbook is a 
widely used guide for making spring 
calculations. You'll find it full of help- 
ful short cuts. If you do not have a 
copy of this latest edition, write for 
yours, today. 


SFRINGS + WIRE FORMS + STAMPINGS 





Announcing... 








Is this non-linear mount the answer to your 
shock and vibration problem? 


This 1s a new concept in mounts, based on 
the principle of non-linearity with a 
deflection 
There is no loafing of the mount 


decreasing slope of the load 
curve 
with high deflections during the carly load- 
ing stages because of its high initial stiff- 
ness 

Damping is in proportion to deflection. 
For small deflections (small loads), the 
slight; for large deflections 
, the damping is extraordin- 


damping 1 
(heavy loads 
arily large — excelling all other mounts in 
this respect 

COHRLASTIC non-linear mounts com- 
bine in a single unit,features that normally 
require two or more units to obtain with 
conventional vibration-isolator and friction 
dainping-pad assemblies. 


COHRtastic 


408 EAST ST. * NEW HAVEN, CONN. 
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Suggested Applications: 
1. For transportation of jet and radial 
aircraft engines 
For transportation of electronic 
equipment 
As shock mounting under heavy 
machinery which receives an occa- 
sional severe stress 
As an instrument panel mounting 
For transportation of zuided missiles 
For trailer and other large trucks as 
helper springs 
Correspondence invited —If you are 
interested in exploring the possibilities of 
these new mounts for safeguarding your 
products in transit, whether x-ray machines, 
pajntings by old masters or works of art, we 
will be glad to cooperate with you. Catalog 
on request. 


First in silicone rubber fabrication 


HARD RUBBER COMPANY 











Curving, Coiling 


and Ring-Making 
INA 


COLD-ROLL 
FORMING 


MACHINE 


ey and coiling to almost 
any diameter, are two out of 
many operations which can be per- 
formed in a Yoder roll forming 
machine. As fast as formed, the sec- 
tions can be continuously coiled and 
cut to length to make rings for auto 
hub caps, headlights, wheel trim, 
stator rings, etc., at a huge saving 
in cost of materials and labor. 


Among other operations which can 
be tied in with cold roll forming 
may be mentioned embossing, notch- 
ing, perforating, welding, flattening, 
lock-seaming, filling and closing 
tubular shapes, wrapping, edge 
trimming, etc. 

In the design and assembly of pro- 
duction lines of this character, the 
know-how of the Yoder engineering 
staff is at your service. The Yoder 
book on Cold Roll Forming deals 
broadly with the most important 
phases of the subject. Ask for it. 


THE YODER COMPANY 


5522 Waiworth Ave., Cleveland 2, Ohio 


Cold-Roll 
FORMING 
MACHINES 
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se 
. Lapped Face 
. Drave Rib 
. Stake 
. Carbon Washer 
. Cone of Teflon 
. Retainer Shell 
. Spring Ferrule 
. Spiral Spring 


. Drive Button 


OW moON OU SWDN — 


— 


. Impeller Body 


*DuPont Trode-mork for tetrahu@roethylene resin 


The All-Purpose Seal 


For life-time performance in small pumps, hot water circulators and many other rotary shaft seal applications 
Temp. —100°F. to +450° F. WATER-OILS-ACIDS PRESSURES 200 PSI 


ADVANTAGES «+ "JOHN CRANE” TYPE 19 CONE SEAL WITH TEFLON 


Cones of Teflon will not deteriorate under ease of application and replacement, long life, 
—100° F. or + 450° F. compactness 


Cones of Teflon are not attacked by any acid. 6. Type 19 Sealing Unit (with Teflon) is a packaged 

Cones of Teflon seal tight on shaft and in carbon seal, presently designed for small shafts 14, ¥%, 
' ly Sp 3,” dia 

washer, low pressure or high pressure. 8 “4 ak 


°, 


Cones of Teflon stay put and have long life. 7. Type 19 Sealing Unit (with Teflon) is tooled for 
the high production field. It has a wide field of 


Type 19 Sealing Unit (with Teflon) has all the 
. application. 


requirements of a good seal: positive drive, axial 
and radial movement, free sliding flexible spring 8. Type i9 Sealing Unit (with Teflon) can be man- 
action to compensate for wear of carbon washer, ufactured at an economical price 


9. Type 19 Sealing Unit (with Teflon) is manufactured in the 
“pressed -in’’ type where seal unit is held stationary 


SPECIAL NOTE 


Tefion is the answer to the automotive and aircraft engineer’s specification for 
an extremely low and high temperature range. It is fast replacing rubber parts 
which have a tendency to harden, crack, soften, or otherwise fail. 

In the early stages of any seal application we might be helpful. For instance— 
the metallurgy of a seal is important; you may have space limitations or you 
may have r.p.m. problems. These are only a few points. Drop us a line. 


Crane Packing Company 1845 Cuyler Avenue, Chicago 13, Illinois. 
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Is there any data 
available on elastic 
elongation of chains? 


Actually, until very recently 
there has been little or no data 
available to designers regarding 
elastic elongation of various 
types of chains. A report in your 
Annual HANDBOOK of Product 
Design for 1953, however, for the 
first time outlines and shows in 
table and graph form the results 
of extensive tests to determine 
accurately the average elastic 
elongation of single strand ASA 
roller chain, double pitch con- 
veyor chain, and cable chain. 


The HANDBOOK, published for 
the first time last November, has 
earned the acclaim of design en- 
gineers everywhere for its 
abundance of up-to-the-minute 
and lastingly useful product en- 
gineering data. All the vital in- 
formation in the HANDBOOK is 
separated into ten major classifi- 
cations and fully indexed so that 
you can easily find exactly the 
data you particularly want. For 
The efficiency of power machinery is dependent upon the example, the report mentioned 
above, titled “Elastic Elongation 
transmission system ... the heart of power machinery. of Chains,” is found in the section 
on Power Transmission. 

ACME Roller Chains provide smooth, uniform power 
Another edition will be along to 
transmission, perfect timing and trouble-free operation. join your ‘53 HANDBOOK in No- 
vember. The Annual HANDBOOK 
of Product Design for 1954 will 
present an even broader, more 
informative selection of data im- 


You, too, can benefit by putting ACME Chains to work 
for you. Our engineers will gladly help you with your 


chain problems. Write or telephone Holyoke 2-9458 today. portant to you in your work. 
: Again, you'll receive the HAND- 


BOOK with your regular sub- 
scription to Product Engineering, 
at no extra cost. 





4 Product 
iets 6s : Engineering 


mew illustrated 76 


page catalog on use 330 West 42nd Street 


and application of 


roller chains and oJ New York 36, N. Y. 


HOLYOKE 
MASSACHUSETTS 


sprockets. 
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Pedigreed Horsepower 
digs ditch, 
carries dirt away, 
moves ditcher! 


Photo Courtesy Gar Wood Industries. 


Without ever moving from his 
seat, this operator can dig a ditch 
eight feet deep and up to twenty- 
four inches wide. With an indi- 
vidually controlled clutch and 
brake for each crawler, he can dig 
straight as an arrow or curved as 
nicely as you please. With posi- 
tive-pressure hydraulic controls 
holding the boom at the desired 
depth, he can easily undercut pipes 
or other obstructions, dig right up 
to foundations. Forward or reverse, 
the operator can select from a 
large number of digging speeds . . . 
going forward, he can dig up to 
nineteen feet per minute. 

The plain fact is, this operator 
has it pretty good . the sim- 
plified controls of his Buckeye 
General Utility Ditcher and the 
Mode! 8 Chrysler Industrial 
Engine powering excavator, dirt 
conveyor and traction members 


ae eS 


Inc., Findlay Division, Findlay, Ohio 


were practically made for each 
other. For this manufacturer, like 
others, selects his Chrysler Engines 
equipped to meet his needs. 
Standard or g¥rol Fluid Coupling, 
Torque Converter, standard or 
special dust-resistant air cleaner, 
gasoline, propane or natural-gas 
burning carburetors, fungus- 
treated or corrosion-resistant 
electrical systems, all of these were 
among the optional equipment 
available for his selection. 

Chrysler Industrial Power is not 
expensive. Production-line meth- 
ods adapted to specialized indus- 
trial engine building provide a 
custom-built engine at mass pro- 
duction prices. 

See a Chrysler Industrial Engine 
Dealer for your needs, or write us 
direct: Department 45, Industrial 
Engine Division, Chrysler Corporation, 
Trenton, Michigan. 


CHRYSLER 


Industrial Engines 


HORSEPOWER 


WITH A PEDIGREE 





Bristol sYNCHRONOUS 
MOTORS 


2 Inches in Diameter 


BRISTOL “CIRCLE B’” SYN- "ee 
~ 


CHRONOUS TIMING MOTORS 


. wx ” 
Provide exceptional pow- The Signature 


er. Range up to 16 in. oz. 
torque continuous duty , i be fe a yt g b 
and 84 in. oz. torque in- s t e nis n touc 
termittent duty at | r.p.m. a ' 
Operate in any position on your pro uct 
with a minimum of vibra- 
tion or noise. Compact— 
fit into 2” circle, 1%,” Ever stop to think that your name 
deep. Speeds from % plate is really the “signature” on 
r.p.m. to 1800 £.p.m. your product? Its appearance should 
reflect your pride; its durability 
should match the quality of your 
product. Let us help you create such 
a “signature.” Our skilled craftsmen, ~ 
long experience and modern equip- , aE eee 
BRISTOL ELAPSED TIME ment me finest results. iyi Se Se re 
INDICATORS rough sketch or blue print for de- Products”, with full col- 
, or examples of name 
For industrial or labora- ; sign suggestion and quotation. and instruction plates 
tory applications. Model , 


ET-1A counts to 99,999 

ite an Eee, CHICAGO THRIFT-ETCHING CORPORATION 
ET-1B counts to 9,999.9 by ’ >. - 1555 N. SHEFFIELD AVE., CHICAGO 22, ILL., DEPT. B 
tenths of hours. Advan- , | SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 
tages: Dependable Bris- ag 

tol “Circle B” synchro- 

nous timing motor, ex- 

treme compactness — 2” 

diameter by 24” depth. 

Low cost. Easy panel or 

unit mounting. 








BRISTOL LOW SPEED MOTORS 
Designed for applications 


calling for extremely low | AN INVITATION 
speeds at light loads. 

S-200 series available at | 

speeds from 10 revolu- T0 YOU T0 60 
tions per hour to one 


revolution per month. | PLACES WITH 
Features: Small size—2” 











diameter by 15%” deep. 


Torque limited by gear FAIRCHILD Earl E. Morton, Chief 


train to 1 in. Ib. continu- of Aerodynamics. Has 
ous—5 in. Ibs. intermit- A secure future, exceptional had many years of ex- 
tent use. opportunities for advancement, perience in aircraft 
. ; . : manufacturing and was 

and a high starting salary await bl 
. . Wh hess enem. responsible for engi- 
you at FAIRC HILD. We have I neering on many now 
ings right now for qualified en- famous aircraft. 
‘ : : ineers and designers in all 
Bristol Motors are available for 24, 110, or 220 volts, 50-60 & : & 

‘ oe : ; phases of aircraft manufactur- 
cycles. They are widely specified for timing devices, motion ing. 


displays, defrosters, clocks, washers, ranges, dryers, time Paid vacations, liberal health 

delay relays, general control equipment, and many other and life insurance coverage, 
‘ é a 7 

Rhee » 8 , quip ’ 7 5-day, 40-hour week as a base. 

applications. Reversible and tandem motors are available. Premium is paid when longer 


work week is scheduled. 








ENGINE AND AIRPLANE CORPORATION 


ot Motor Division =| &* FAIRCHILD Aeeat Divwin 


HAGERSTOWN, MARYLAND 





VOCALINE COMPANY OF AMERICA, INC, 
242 Coulter St., Old Saybrook, Conn. 
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in this business 
we never Stop 
learning 


POWDER 
PARTS BY 
MORAINE 


While we've had a large amount of experience (over 
a quarter century) in making billions of metal powder 
parts, there seems to be no limit to our learning 
Always there is something new to learn, something 
valuable to add to our already vast store of 


edge on the subject of powder metallurgy 


know! 


We find new ways to improve the physical properties 
of our metal powder parts; we see a constant broaden- 
ing in the range of materia's we can offer our cus 
tomers; and the number of applications for our metal 
powder parts grows with our knowledge 


We're proud of the position we've reached in the 
field of powder metallurgy but no prouder than we 
are of the way our products are able to serve in- 
dustry by improving performance while cutting costs 


moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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High Speed 


PHOTOGRAPHY 
IN DESIGN 


High-speed photography not 
only offers the designer all of 
the advantages generally 
associated with ordinary stills 
and moving pictures, but also 
puts at his disposal a means 
for actually studying motions 
and events that until recently 
have never been “stopped” or 
slowed down to perceptible 
speeds. 














Product Engineering’s 
Special Editorial report on 
this subject gives designers a 
thorough study of basic con- 
siderations in the field of 
high-speed photography, op- 
eration and characteristics of 
major types of high-speed 
cameras, and some typical 
fields of application. 


---@ precision industry Included with this report 


is a fully illustrated Chart of 

High-Speed Camera Systems, 

a manufacturer must maintain the best and headed by a master diagram 

most modern equipment available, operate that shows the essential ele- 

it with skilled craftsmen, and use every ments of high-speed camera 
optical systems. 


To serve this great industry 


existing method of tightening specifications 
and cutting production costs. Indiana Gear 
is such a manufacturer—a company Reprints (including chart) 
of craftsmen producing fine quality available at 35¢ per copy 


transmissions and actuators for industry. 


s the control panel room 


W.'s ultra moder iE \ 
7e que & = 


Reader Service Department 


Product 


xacting specifica 7 
INDIANA Engineering 
G E A R McGraw-Hill Building, 


New York 36, N. Y. 


INDIANA GEAR WORKS, INC.+ INDIANAPOLIS 7, INDIANA 
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FIT INTO THIS PICTURE? 


Metal stampings have been the specialty of G. P. & F. for over 73 years. 
ping i ) 


The illustrations above show just a few typical examples of contract parts 
we make for hundreds of customers. If you use deep drawn or stamped 
metal parts in your products, the chances are good that we have the facilities 
to meet your requirements. When you think of G. P. & F., think of over 
1000 skilled people...15 acres of production facilities...293 deep 
draw and stamping presses...97 welding machines and a complete 


tool and die department. 
\\ 
\ 


Stamping © Drawing ® Forming 


A Galvanizing © Welding 


Lead Coating ©® Spray Finishing 


Vitreous Enameling °* Fiberglas 


GEUDER, PAESCHKE & FREY CO., 1505 W. St. Paul Ave., Milwaukee 1, Wis. 
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-Now Test Any 
Resilient Material 


Quickly 


Dependable Circuitry 





The efficient performance of 
Leach Relays is always at work 
delivering dependable, crisp, 


circuit control, infinite versatility 








and maximum potentials for use. 
Here at Leach you will find 


® complete engineering, testing and 
, production facilities to help 


you solve your relay problems. 
FOR BETTER CONTROLS THROUGH BETTER RELAYS 
— Specify Leach 


bhEACH RSLAY CO. 


5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 


Representatives in Principal Cities of U. S. and Canada 


TTY 
with the RELAYS S: 


Tests the resiliency of almost any- 
thing, including cork, felt, rubber, 
sponge rubber, springs (for com- 
oression, tension or torsion) pis- 
ton rings, motor mounts, Belle- 


ville washers. 











PRODUCTION SPEED 
With Laboratory Accuracy 


There’s no height variable to check. The opera- g «WOODRUFF KEYS 
tor simply places the item to be checked on the Sq * MACHINE KEYS 
table, lowers ram and takes the reading on the —“A 

. FA “MACHINE RACK 


dial. 
Your Choice of Gauges — “TAPER PINS 
COTTER PINS 


; - a — AA » °SPECIAL PARTS 
Direct Reading in lbs., or Both . : 
and other Stanho products 


This new tester design cuts hand and eye motion by 60%, : 

is new PCa oe ee Oe aS , Bulk or Packaged 
reduces operator fatigue, ups production with air cylinder Z 
Tester illustrated. Hand operated types are also available. 
No sacrifice of accuracy. 


Write for Illustrated Folder F-3 


ee | 


WRITE for CATALOG 
and PRICES 


Representatives wanted — write for open territory 


(Hq Seatc) ENGINEERING COMPANY 
Clink y 13843 Elmira Detroit 27, Mich. 


NEW BRIGHTON, PA 
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= HIGH PRESSURE 
CHROME PLATED HYDRAULIC CYLINDERS 


PISTON RODS 
Prevent Scratch-Damage, D E L i V E R Y 


Nicks and Rust 


Our normal delivery is now 8 
to 10 weeks or longer when- 
ever possible. However, we 


SOLID STEEL HEADS, can make occasional deliveries 


to meet your RUSH cylinder 
CAPS and MOUNTINGS requirements as follows 


Eliminate Breakage q Standard Models except as 
noted below ... 4-5 weeks 
Models 81 and 82 . 6-7 weeks 
Water-Fitted Models 7-8 weeks 
Precision Seal and other 
“Specials” . ; 8-9 weeks 
or longer 


All Delivery Promises Are Dated 
From Our Receipt of Complete 
Information At Our Plant 


DIRT Wi PER SEALS Standard Leather Cup Seal As- 


Protect Rods, Seals, Bushings sembly Shown Is Interchange- 
( able With Miller Standard Piston 
Ring Piston Assembly 


MET J.1.C. HYDRAULIC 
STANDARDS years before 


WRITE FOR CYLINDER BULLETINS H-104 ond A-105 : “neg” 
their adoption in 1949, 


Complete Miller cylinder line includes: air cylinders, 
1%" to 20” bores, 200 PSI operation; low pressure hy- 


draulic cylinders, 1¥2" to 6” bores for 500 PSI opera- ¥ 
tion, 8” to 14” bores for 250 PSI; high pressure hydraulic SPACE SAVING SQUARE 
cylinders, 1¥%4" to 12” bores, 1000-3000 PS! operation. DESIGN originated by Miller in 


All mounting styles available. 1945. 


MILLER MOTOR COMP 
SALES AND SERVICE FROM COAST TO COAST © ANY 


CLEVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH «+ PHILADELPHIA « 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 
e MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 

AIR & HYDRAULIC CYLINDERS +» BOOSTERS + ACCUMULATORS 


COUNTERBALANCE CYLINDERS 





a 


Bendix - Skinner 


ORIGINATOR OF MICRONIC FILTRATION 


\y 
1] WITH PERFORATED 
offers NEW eae RIGID-tex 


2 METALS 


ON RADIO 
AND 
TELEVISION 
SPEAKER 


PUMA mad 


“blight brigade” or “‘mite brigade”, it spells 

: trouble for radio and television speaker 

Pe » grilles made of scratchable, tearable, punch- 

it . )  4 ee) | 1 ’ able fabrics. however, the most active family 

; can't damage the design-strengthened patterns 

EVERY APPLICATION < of perforated Rigid-tex Metal speaker grilles. 

; manufacturers get an extra bonus by elim- 
inating two, three and even more assembly 
operations with textured Rigid-tex Meta}. 
there's no need for metal strips to protect 

the fabric — it’s all in one decorative, mar- 

a - resistant material. 
This compact, new ribbon write for your Design Imagineering Folder . . . 
element filter is available om Saepany HUES, Geen. 


, i 
‘ : : if Un 
for the first time in three ; Te, 


sizes—Ys”, Ye”, %” pipe YZ RIGIDIZED METALS nq 


a ® 4 


Wy 


Weeeeeeteee 





thread, thus meeting the needs of every application. L CORPORATION 


6735 Ohio Street, Buffalo 3, N.Y. ~*~ 
‘ . 50 Warehouses and Sales Repre- : 
Positive Controlled Filtration. The specially designed sentatives in all Principal Cities q 9 U.S. end Foreign 
4 2 throughout the U.S. and Canada “As atents 
element offers greater efficiency than any air vent filter on 


the market—approximately 40 micron filtrotion (.0016”). 


Lasts as Long as the Equipment. Although it costs 


little more than a quart of oil, this ingenious filter will .< L U T < H 3 S 
never wear out. . . and is easily cleaned. by 


Hundreds of Uses. The new Bendix-Skinner Air Vent —— ORG @ 20) a0) 
Filter has literally hundreds of applications. For example, ; ie 
hydraulic systems . . . air compres- 
sor intake... carburetor intake for 
small gasoline engines . . . crank- 
case ventilation . . . pneumatic 
cylinders . . . fuel tank breather 
. « pneumatic instruments . 
immersion or sump filter. 


Vancouver's Fireboat 
ecg. Stops Dock Holocaust 
| in” KERMATH MANUFACTURING COM- 


— ee 


SES 


PANY’'S 550 H.P. ENGINES powered the 
fireboat that “hit the Vancouver dock fire like 
Niagara Falls". ROCKFORD POWER TAKE- 
Rikhei-tunts Meubed.eune OFF CLUTCHES transmit the power to the high- 

’ pressure fire pumps. Let ROCKFORD clutch 
engineers help develop power transmission for 
neaaiiaiy: Gael A\ your heavy-duty equipment. 


SKINNER PURIFIERS DIVISION OF 


ROCKFORD CLUTCH DIVISION ... 
209 Catherine Street, Rockford, Illinois, U.S. A. 
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Digging for buried treasure 


In the search for faster, better ways of digging 
out the earth’s many mineral treasures, de- 
signers of mining machines and equipment are 
finding Ostuco Tubing the ideal solution to 
countless problems. 

Drill posts, augers, conveyors, roof jacks, 
seam cutters, elevators, fans, power shovels, 
and draglines are but a few of the items that 
can be and are being improved by OsTuco 
Tubing in the form of bits, shafts, rolls, sup- 
ports, hydraulic and air cylinders, weldments, 
bushings, sleeves, spacers, handles, bearings 
and the like. Strength, rigidity, light weight, 


unlimited design flexibility and low cost are 
some of the reasons why engineers in this in- 
dustry, as in practically every field, specify 
Ostuco Seamless or Electric Welded Steel 
Tubing. They know they can count on OsTUCO 
for consistent highest quality, and they like 
the convenience of OsTuco’s Single Source 
Service, made possible by manufacturing, forg- 
ing and fabricating all at one plant. 

It will pay you to consult our experienced 
engineers about Ostuco Tubing for your cur- 
rent needs or for redesigning your products 
to meet future competition. 


THE OHIO SEAMLESS TUBE COMPANY 


Menvfacturers and Fabricators of Seamless ond Electric Welded Steel Tubing 


rP v 
See Plant and General Offices: SHELBY, OHIO 


From Your Blueprint 


OSTUCO TUBING 


SALES OFFICES: Birminghom, P. O. Box 2021 * Chicago, Civic Opere Bidg., 20 N. Wocker Dr. 
Cleveland, 1328 Citizens Bidg. * Dayton, 511 Salem Ave. * Detroit, 520 W. Eight Mile Rood, 
Ferndale * Houston, 6833 Avenve W, Central Park * Los Angeles, Svite 300-170 So. Beverly 
Drive, Beverly Hills * Moline, 617 15th St. © New York, 70 East 45th St. * Philadelphia, 
2004 Packard Bidg., 15th & Chestnut * Pittsburgh, 1206 Pinewood Drive * St. Lowis, 1230 
North Main St. * Seattle, 3104 Smith Tower * Syracuse, 2350 Bellevue Ave. * Tulsa, 245 Ken- 
nedy Bidg. * Wichita, 622 E. Third St. * Canodion Representotive: Railway & Power Corp., Lid, 
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Perhaps Titchener can solve your 
problem with wire. Send prints 
—describe requirements in a 
letter. Confidential. No charge 


for our suggestions. 


Send for FREE Handbook 


“Use of Wire Construction in Producti 
Design" — an illustrated 20-page 
technical handbook sent free to 
engineers, purchasing agents 
and production men. Write 

for your copy. 


E. H. Titchener & Co. 
67 Clinton St. 
Binghamton, New York 


Titchener. Titchener 
using one size of wire throughout. 


Manufacturer required this intricate 
two-piece clamp. Ran into production 
difficulty. Told it to Titchener. Titchener 
built a special power-forming fixture 
which coils wire around itself —thou- 
sands of precision-made clamps now 
produced at high speed, low cost. 
aN 





breakage . 
grates. Told it to Titchener. Titchener 


design shown here is lighter — 
stronger — eliminates breakage — is 
economically ° 











TRANSPOSING an_ idea 
into a finished product in- 
volves not only the use of 
engineering drawings but— 
with form as well as function 
becoming increasingly impor- 
tant—such illustrative tech- 
niques as renderings in crayon 
and smootch, chalk sketches, 
scale and full size models, 
and other types of pictorial 


presentations. 


THESE techniques, although 
most closely associated with 
the industrial designer's 
needs, are also useful engi- 
neering tools. Their advan- 
tages and limitations, and the 
methods for transposing them 
into engineering drawings, 
are fully discussed and illus- 
trated in our Special Editorial 
Report .. . 


THE 
MECHANICS 


of INDUSTRIAL 
DESIGN 


Reprints available 


at 25¢ per copy 


Reader Service Department 


Product 
Engineering 


330 W. 42Nnp STREET 
New York 36, N. Y. 
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*,..and that is our Gear Department” 


WE DOUBT that the photo of our 
plant hangs on many of our cus- 
tomers’ walls. But we do serve as 
the “gear department” for many 
companies with both small and 
large gear requirements. 

The benefits these customers en- 
Working 


“ilities 


joy might interest you. 
closely with you, all our f: 
and personnel are at your service— 


trouble-shooting, designing, specify- 
ing, engineering, and manufacturing 
gears to meet your needs exactly. 
And behind these functions is the 
experience we have gained through 
almost forty years devoted exclu- 
sively to gear manufacture. 


Of course, we sell to many manu- 


facturers who make a portion of 


their own gear requirements, and 


‘OMOTIVE 


RICHMOND, 


shall alwavs continue to do so. 


for many companies, 


yours 1s one, 


But 


and perhaps 


much may be gained 


by examining case histories of cus- 


tomers who refer to our company as 


their “‘gear department.” 
: y 


Write for our comprehensive catalog 
containing full information on the ten 
gear types in which we specialize. 


/ ™— 








in brought: to usable reality by tho, engined 
working with, the MICRO Switely = 


HE dreams now taking form in the minds of research 


scientists will become the realities of tomorrow. 


Who would have realized that the study of cosmic rays would 
bring about the Atomic Age? Only a few years ago, skeptics 


ridiculed the prediction of supersonic speeds. In the last 


election, people were amazed at the accuracy and speed of 


electronic calculators. 


MICRO switches have always been a part of the atomic pro- 
gram. Supersonic planes are replete with MICRO switches. 
They are important components of many amazing electronic 


devices. 
What fantastic things are yet to come? 


Every day sees new designs made possible by the versatile 
characteristics of the MICRO switch. Every day sees redesigns, 
too, that make good products even better by use of these 


small but dependable switches. 


These few brief case histories indicate the degree to which 
design engineers are convinced that the “use of a MICRO 
switch is a principle of good design.” 


* * * * 


When you stroll to the diner from your seat on a modern 


streamlined train, more often than not it isa MICRO switch 


that opens the heavy door at the touch of your hand. One of 
the largest makers of these door-opening devices for railroad 
cars, buses and street cars took advantage of MICRO’S abil- 
ity to provide small packaged switch assemblies to perform 
this function. These assemblies eliminated difficult mainte- 
nance problems, and opened the 


were easily replaced... 


doors better. 

* * - * 
There’s a new dictating machine in the market so small that 
it can be carried in the hand and fits into a brief case. Use of 
two ultra-small MICRO “subminiature™ switches contributed 
in large measure to the small size and high efficiency of this 


machine. Hardly longer than a dime and weighing but | 1Sth 


of an ounce, they give the long-life, trouble-free performance 


such a product must have. 


* - 


MICRO even gives self-control to textile thread. When the 
bobbin needs refilling on the loom of a well-known manufac- 
turer of textile machinery, a MICRO switch signals the opera- 
tor in time to avoid thread breakage. This gives a reliability 
and continuity to loom operation never possible to obtain by 
mechanical means. The result—better production—smoother 
operation and happier customers. 


* * * 


More and more evidence piles up that “better products thru 
better design” can be a reality when design engineers become 
aware that “the use of a MICRO switch is a principle of 


good design.” 


MAKERS OF PRECISION SWITCHES 


FREEPORT, ILLINOIS 
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A DIVISION OF 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
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Greater See and Speed in Aircraft Wyman- Gordon Experience—the most 
have created engineering problems, the solution of extensive in the industry—is keeping abreast of new 
which has required larger and larger forgings of forging demands involving the use of Steel, Alumi- 
high-strength aluminum alloy. Examples shown num, Magnesium, High Density Alloys and Titanium. 


above ore forged structural members used in a e . . 


‘hit 
modern military bomber, the largest more than Sz , nd of the Vad try for 


seven feet over all. These are forged on an 18,000- 


ton press, the biggest ever built in this country. Wore than Sixty-five Years 


WYMAN-GORDON 


FORGINGS OF ALUMINUM» MAGNESIUM » STEFI 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 
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ROLLING CONTACT eee 
CUTS OIL NEED ~ % Shi. anes the a 


switch for the job? 


You will be in a better position 
to determine what switches are 
best suited for many different 
service requirements after you 
consult the data given under the 
title, "Your Next Switch Selection 
Problem,” in The Annual HAND- 
BOOK of Product Design for 1953. 


That is just one of the subjects 
expertly examined in the great 
wealth of reports in the HAND- 
BOOK—reports covering a year’s 
most significant developments 
throughout the product-design en- 
gineering field. Be sure that you 
take advantage of the data in 
your HANDBOOK whenever you 
are faced with difficult problems 
in your work. 


Another HANDBOOK will be 
ready in Mid-November. It will 
put into your hands an even more 


complete and helpful compilation 
7 of important product-engineering 
when it & te | information than does the current 


enthusiastically acclaimed ‘53 


SILENT CHAIN DRIVE HANDBOOK. 


The next HANDBOOK again 


There’s mighty little friction in a Ramsey Silent Chain drive, be- will be divided into ten major 


cause each link as it starts round the sprocket moves with a rolling subject classifications, for easy 
contact in relation to adjacent links. No rubbing, no stiffness—just a ee 
: < : page a : reference to data of special inter- 

smooth, slick, vibrationless flexibility that conveys power without drag : 
; : nae ae / / est to you. It will be completely 
and with practically no measurable loss. ; z “33 . 
indexed, and in addition will con- 

This is why Ramsey Chain users are free of lubrication troubles and tain an index of the HANDBOOK 
complications. No need for an oil-bath—a few drops for 1953. And, as before, the 
of oil per day are enough. And of course it means HANDBOOK will come to you as 


ye bo y chez H q > ai > > . . 
longer lasting chains, and less maintenance. part of your regular subscription 


NEW—This FREE Application Manual a a Se 


extra cost! 
has just been issued. It contains up-to-date informa- 
tion and data on Ramsey Silent Chains. Write for 
your free copy today. 


Product 


Engineering 
330 West 42nd Street 
CHAIN COMPANY, INC. New York 36, N. Y. 


Bee ee © mom wen. & es . ee ee ee, ee 
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Above you see a Steel-Weld Fabricated trolley frame for 
a heavy crane. This and the units illustrated at the left are 
typical of thousands of welded steel parts and assemblies 
produced by Mahon for many industries throughout the 
country. Facilities are available within the Mahon plant to do 
the complete job from the drawing board to finished machin- 
ing. If you have parts or assemblies that could be redesigned 
and produced to better advantage through Steel-Weld 
Fabrication, or, if you require a limited number of large, 
heavy pieces in which pattern costs are a consideration, 
you can turn to Mahon with complete confidence. You will 
find in the Mahon organization a unique source with com- 
plete, modern fabricating, machining and handling facilities 
to cope with any type of work regardless of size or weight 

. a source where skillful designing and advanced fabri- 
cating technique are supplemented by craftsmanship which 
assures a smoother, finer appearing job embodying every 
advantage of Steel-Weld Fabrication. See Mahon’s Insert 
in Sweet's Product Design File, or write for further information. 


THE Rs CC. MAHON COMPANY 
DETROIT 34, MICHIGAN 





Give you LEGIBILITY that lasts in metal 


Why not let experienced Grammes craftsmen help design 
the plate that is right for your product? Whether etched, 
embossed, lithographed or enameled—aluminum, brass 
or stainless steel—they'll make sure your plate has the 
right finish for attractiveness and wearobility... and 
resists corrosion or deteriorating elements. 

PROMPT DESIGN SERVICE Your rough sketch or blueprint will bring 


prompt recommendations and prices. Meantime write for our new 
booklet, ‘Tips on Name Plate Selection and Design.” 


A ...this is an un- 
retouched photo of 


fe NOT ee ——— 


B ... unretouched — aren game 

photo of a “Fischer 

a YOUR SMALL CHANGE WILL PAY BIG DIVIDENDS 

precision manutac- Switch to Fischer! Get all the product- 

turing mokes? improving, cost-reducing features of a . , tomas 
precision-made turned nut for the same ; ee = ie 
price or less than common punched nuts. - 


SPECIALISTS IN DECORATIVE METAL 


. 
IMPROVES PRODUCT! LOWERS COST! By using 
“Fischer Turned”? Brass Nuts you get 
nuts that are counter-sunk both sides, 
have 75% full threads... free from burrs 
and grease. Ready for application in- | 
stantly! Assembly is fast and easy. Gall- 
ing and Seizing are eliminated because 
threads are held to class 2 tolerances... 
and every nut is tapped through at 90° 
to the face. There’s no off-angle seating. 
Rejection cost hits rock bottom! 


MAKE A DESK-TOP TEST! We'll be glad to send 
you quotations and samples. Use the 


coupon or request on your letterhead. A GRIES SPECIALTY 


There’s no obligation. Send today! 
Endiess new design possibilities with 
GRC’s Nylon small parts. Greater job 
adaptability, precision economy 


ee f ee GRC’s unique facilities produce tiniest 
Va Nylon parts in one high-speed opera 

tion; delivered automatically trimmed 

“ ' ready for use. Single cavity molds 


provide more precise toierance LOW 
SRASS MOTS MOLD COSTS! 


GET ALL THESE NYLON 
LOWER YOUR COSTS...IMPROVE YOUR PRODUCTS ADVANTAGES 


* Unusual toughness + good § 
bearing qualities « wide tem- 
perature range ¢ abrasion re- 
sistance « high strength « 
tight weight « moldatie in 
complex shapes and thin sections 


Other tiny parts also availuble in 
thermoplastics, specializing in 
AUTOMATIC INSERT MOLDING. 


Write today for Bulletin and 
Demonstra mples. 


FISCHER SPECIAL MFG. CO. 4 
£446 Morgan St., Cincinnati 6, Ohio 


Please send prices and samples of .... 


—ae we = 


size nuts. Base prices on quantity of 


NAME 


COMPANY All parts 


GRIES REPRODUCER CORP. 
actual 


98 Willow Avenue, New York 54. size 
Phone: MOtt Haven 5-7400 
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Cigned Right 


for both jobs 
pom 
' 


Ready for use as either PU MP ff MOTOR without adjustments 


On pump applications, you get extra value 
from Pump/Motors—high volume oil delivery plus 


For fluid motor needs, Pump/Motors give you 
smooth-running, high-torque operation plus compact 


husky, close-coupled design that withstands long, 
hard, continuous duty at all pressures up to the full 
2000 psi maximum. Four sizes, each available with 
a choice of cam rings for varying needs, provide 
a total of sixteen different models with pumping 
capacities ranging from 3 to 70 gpm. 


ruggedness that can take the punishment of con- 
tinuous operation under full load. The ideal trans- 
mission for rotary drive needs! Shaft rotation can 
be in either direction without internal adjustments. 
Eleven models in four different sizes offer torque 
ratings from 13 to 257 inch-pounds per 100 psi. 


Pump/ Motors are designed right—for heavy-duty 2000 psi requirements 
—for compiete hydraulic balance—for dual-purpose efficiency —for sim- 
plicity—for longer life—for lower maintenance cost—for quick, eco- 
nomical adaptation to the widest possible range of pump and motor needs. 
Compactly built in three simple, sturdy components, they feature quickly 
interchangeable cam rings. . . 
or counterclockwise rotation . . . and full hydraulic balance in both vanes 
and rotor. They're today’s biggest value for both pump and motor require- 
ments in the 2000 psi range. Write today for Pump/ Motor Bulletin P-5. 
‘ 


no changes necessary for either clockwise 


DENISON 
drOllica 


Denison makes pumps, pumping units, controls and 


The DENISON Engineering Co. 


1157 Dublin Rd., Columbus 16, Ohio 
Branch Offices and Field Engineers 
in Principal Cities 


fluid motors for circuits up to 5000 psi—They're 
“The Finest Money, Con Buy!” 
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HARD AS A BOARD 


or soft as “‘cotton candy”, Felters 
Felt is available in practically any 
combination of thickness, hardness 
and color. See ‘“Felters Design 
Book”’, below. 


ELT» 


FELTERS 


— JUST THE WAY 
YOU NEED IT, 

IN ANY SHAPE, 
THICKNESS, COLOR 
OR CONSISTENCY. 





HOW PRODUCT PLANNING CAN BE HELPED 
WITH FELT BY FELTERS... 


VIBRATION/NOISE control can be 
accomplished by using Felters Felt in 
various grades, to eliminate up to 85% of 
transmitted vibration and noise. 
SURFACE FINISHES can be provided 

to meet your exact requirements . .. from a 
rough or fuzzy surface to a close sheared 
or sanded finish. 

WICKING from 1/16” to %” 

dia., and in special shapes, is made to 
meet your tolerance requirements. 

Flat, round or square, Felters 

wicking is always uniform 

from shipment to shipment. 


the FELTERS 


Company 
228 South Street, Boston 11, Mass. 


. 


& 


Felt characteristics and 
specifications lor = vari- 
ous applications are des- 
cribed in the 16-page 
“Felters Design Book.” 
Just drop us a line for 
your copy. 








Exactly how do the 
new synthetics compare 
with natural rubber? 


A brief report in your Annual 
HANDBOOK of Product Design 
for 1953 gives you the important 
properties of seven synthetic 
polymers as compared to natural 
rubber. In addition, the chemical 
and physical properties of four 
synthetics, along with natural rub- 
ber, are rated Poor-to-Excellent in 
convenient chart form. 


This data, and hundreds of 
pages of significant design-engi- 
neering information in your 
HANDBOOK for 1953, is being 
utilized profitably every day by 
design engineers. Be sure to con- 
sult your HANDBOOK for help in 
finding the right answers to many 
problems facing you in your job. 


The HANDBOOK is completely 
indexed and sectionalized into 
ten major subject classifications, 
enabling you to find exactly the 
information you want quickly. 
The two-page report mentioned 
above, “Properties of Natural and 
Synthetic Rubbers,” for example, 
is located in the third section, 
Non-Metallic Materials and Fin- 
ishes. 


Take advantage of the wealth 
of permanently useful data in 
your HANDBOOK. You will re- 
ceive another volume, The An- 
nual HANDBOOK of Product 
Design for 1954, in Mid-Novem- 
ber. It will be a worthy com- 
panion-addition to your ‘53 
HANDBOOK, with an _ even 
broader and more penetrating 
coverage of your interests. 


Product 
Engineering 


330 West 42nd Street 
New York 36, N. Y. 
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) J2 l elie “the right sped, the right power” 


JANETTE PRODUCTS 


Gear- Motors 


Sub-fractional, froctional and integral H.P. ratings 


Sehhihiidien a 
li 
* a 
J =; 


J 


.7 


Since 1910 leading man- 
ufacturers have selected 
Janette for their power needs. 
Janette products have earned 
@ world-wide reputation for 
superior construction and de- 
pendable performance. ‘‘Manu- 
fectured by Janette” appears on 
hundreds of manufacturers’ prod- 
ucts-—proof of prod association of 
great names. 


Speep Reoucers * Rotary Converters * Motor Generators 


Janette Electric Mfg. Co. 


Phone IRving 8-6224 


MORTON GROVE, ILLINOIS 








Whatever Your 
Carburetion Problem — 
Look to 


Zenith 


For the Answer! 








a 
( “fo 


Yes, Zenith is your best bet-no matter what 
your carburetion problem! More than thirty- 
five years’ experience in dealing with all types 
of gasoline engines has resulted in a range of 
carburetor types and sizes nowhere else avail- 
able. Let Zenith apply this knowledge and ex- 
perience to help you find the right size and type 
carburetor for your needs. Consult us before 
you finalize a design, and the chances are good 
that you can use a unit we are already making. 
Thus you may avoid the necessity of using an 
individually built carburetor at a premium cost. 
Your inquiry will receive immediate attention. 


ZENITH: a DIVISION OF 
696 Hart Avenue 


Detroit 14, Michiaan 








Sendix” 


MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS — 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y. 
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You SAVE TIME & MONEY .. 


ye using AMB BRONZE CASTINGS 


. because good sound castings mean minimum rejects, 
and saving of time and money wasted in useless finish- 
ing and assembly work. AMB also specializes in 
—, and Courteous Service. Write for the 48 page 

reatise’”’ on Bronze Castings. 


AMERICAN MANGANESE BRONZE 


COMPANY 


4705 Rhawn St., Holmesburg, Philadelphia 36, Pa. 


Established 1909 








FAMOUS BEAM COMPASS 


A Fine Used by 
Precision Leading Draftsmen 
Tool and Designers 


Hair-line adjustment quickly made and maintained by spring-loaded 

thumb rollers. No screws or clamps. Lead expeller for easy control 

fhe lead —_. ae a Cusenty interchangeable to any beam length. 
aluminum, stainless satin finish. Bea 

from 7" to 100". WRITE FOR LITERATURE 


ENGINEERING RESEARCH ASSOCIATES, INC. 


75 East Nine Mile Road Hazel Park Michiaan 














po olied 


Product Engineering 


Product Engineering is the only 
paid-circulation magazine serving 
design engineers. 
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Here’s how CARBONEERING by Speer 
helps solve design and 
materials problems 


oe 


*You be the judge 
of carbon’s versatility 
Carbon can be: Corbon has: 


Sawed 
Drilled 
Milled 
Broached 
Turned 
Planed 
Hobbed 
Ground 
Molded 
Extruded 


Rdg 


High corrosion resistance 
High heat transfer 

Low electrical resistance 
High thermal shock resistance 
High heat transfer (graphite) 


Carbon is: 
Non-warping 
Not wetted by molten metals 
Chemically inert 
Self-lubricating (g-aphite) 


FER, 


St: Marys, Pa. 


Divisions: Speer Resistor * Jeffers Electronics 
International Graphite & Electrode 
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Short of the “right” materials? 


Many a design engineer has revised his notions of materials requirements 
after seeing some of the results of Speer carboneering—the design and 
manufacture of parts and equipment from carbon and graphite. Carbon 
products are versatile‘—can frequently perform better than the materials 
they replace. 


Speer has been carboneering new parts and designs for over fifty years. 
This large graphite crucible—for example. It was designed and made by 
Speer specifically for a firm that manufactures carbide-tipped tools. It 
has the high heat transfer and resistance to thermal shock necessary for 
a crucible material. It is not wetted by molten metals and it is relatively 
inexpensive. 

Or consider these contacts--in wide use as circuit breakers and motor 
starting devices. The carbon grades used give them high mechanical 
strength to withstand heavy service. These contacts are dense in structure 
and will not burn away under severest arcing conditions. 

Speer’s experienced designers and engineers can make carbon perform 
many new and unusual tasks. If you have a design problem—or are hob- 


bled by materials difficulties —- why not let Speer help you carboneer a 
practical solution? Send us all the details. 
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TO 
ELECTRO-MECHANICAL 
ENGINEERS 

AND 

DESIGNERS 


SCREWS, 

UG ALU AS 
L 

FASTENERS 


Uni tit 
pet oe Competition 
Cos 


Simplified screw driving, bolt set- 
ting and nut running mean lower 
unit cost. This is possible with 
Pheoll products because they are 
inspected through all manufacturing 
steps from coil wire or bar stock to 
the finished product. 

All threads, whether rolled or cut, 
are carefully gauged to American 
Standards. Screw and bolt heads are 
formed, slotted or recessed to meet 
rigid engineering requirements. Over- 
all quality of the finished product is 
uniformly high. Precision head forma- 
tion on all bolts as well as engineered 
slots and recesses in all screws means 
less wrench and driver slippage. 

Pheoll engineers will recommend 
the correct type, size and finish of 
standard or special screws, bolts and 
nuts for your needs. 

WHAT PHEOLL INDUSTRIAL 
FASTENERS MEAN TO YOU 
@ Simpler and speedier Machine Screws 
assemblies. Sems 
@ Less worker fatigue 
— more units. 
@ Improved product Square Head Set Screws 
appearance. T t 
@ Added latitude in —— wa 
product design. Cap Sc 
@ Immediate and de- ap screws 
pendable source for Phillips Recessed Head 
standardized, inter- Screws 
changeable screws, Machine Bolts 
bolts and nuts e¢s- Wing Nut 
pecially suited to ong Nuts 
mass production. Knurled Nuts 
Write for literature 


PHEOLL 


Tapping Screws 





HUGHES 
RESEARCH 

AND 
DEVELOPMENT 
LABORATORIES, 


one of the nation’s 
leading electronics 
organizations, is now 
creating a number of 
new openings for 
qualified electro- 
mechanical engineers 
and designers in 
important phases 

of its operations. 


HOW TO 
APPLY 


Write today to 
address below, 
giving details of 
qualifications and ex- 
perience. Assurance 
is required that any 
relocation of an 
applicant will not 
cause disruption 
of an urgent 
military project. 








with experience in 


PRECISION 


THE COMPANY 


The Hughes Laboratories, 
located in Southern Cali- 
fornia, are presently en- 
gaged in the development 
and production of ad- 
vanced radar devices, 
electronic computers and 
guided missiles. 


THE OPPORTUNITIES 


Opportunities are offered 
for men who will perform 
interesting work on de- 
velopment of intricate 
new devices in close asso- 
ciation with outstanding 
scientists. Activities will 
embrace a variety of chal- 
lenging problems requir- 
ing originality and afford- 
ing unusual possibilities of 
progress in learning. 


FIELDS OF WORK 


The work includes such 


fields as those involving 
Servo Mechanisms, Com- 
puters, Microwave Tubes, 
Pulse Circuitry, Solid- 
State Physics, Miniaturi- 
zation, Antennas — Wave- 
guides, Heat Transfer, 
Hydraulics—Gyros, Test 
Equipment, Subminiaturi- 
zation, Stress Analysis, In- 
strumentation, Structures, 
and Precision Production 
Mechanisms. 


YOUR FUTURE 


Working experience in 
advanced techniques em- 
ploying the above fields 
will increase your value 
to the Company as it fur- 
ther expands in develop- 
ment of electro-mechani- 
cal devices. Large-scale 
use of electronically con- 
trolled systems in business 
and industry is a certainty 
within the next few years. 


RESEARCH AND DEVELOPMENT 


LABORATORIES 


SCIENTIFIC AND ENGINEERING 


STAFF 


CULVER CITY, LOS ANGELES COUNTY, CALIFORNIA 
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where shafts must turn fast 
you'll find OKF 
SINGLE ROW DEEP GROOVE 
BALL BEARINGS 


Look at the contact between the balls and 
the deep, continuous groove in each ring of 
this & bearing—contact that enables 
it to sustain not only radial load, but 


substantial thrust load, even at very high speeds. 


Look further— SSF Single Row Deep 
Groove Ball Bearings are available with 
any combination of DuPont Fairprene 
seals, shields and snap rings: shields for 
excluding dirt; seals for retaining lubri 
cant; snap rings for holding the bearing 
in lateral position in its housing 


Like all SOS Bearings, they're held 
well within established tolerance limits, 
tested for radial runout, carefully cleaned, 
protected from rust, strongly packaged 


Many & bearings are serving industry everywhere because & *s unmatched 
Field and Home Office engineering service helped product designers put the right 
bearing in the right place. SRF INDUSTRIES, INC., PHILADELPHIA 32, PA. 

— manufacturers of &%F and HESS-BRIGHT bearings. 























SF 'S COMPLETE LINE OF 
ANTI-FRICTION BEARINGS, 
PLUS SRE ENGINEERING 
CO-OPERATION, HELPS YOU 
PUT THE RIGHT BEARING 
IN THE RIGHT PLACE. 


BALL AND ROLLER BEARINGS 
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new 
double-crepe 
Cindus material 
made from 
Kraft 

USE IT 


X-CREPE ® is the trade-mark of Cincinnati Industries Inc. for double creped products. 
like cloth 


— instead of rubber 
—in place of cork USE IT where no other material will do! 


X-CREPE is made from kraft creped in two directions to give it 


stretch in every direction; then processed to provide a variety of 
A useful properties. We tailor X-CREPE to your needs by 
lamination, coating or impregnating, and fabrication. 
can have 


. Moisture-vapor proofness 
' 
Wet strength can be eee 


Permeability 
Flexibility 
Weather resistance 


Impact cushioning 








For additional information 
and typical 

case histories, 

write for Bulletin. 
X-CREPE samples 

on request. 


TRADE MARK 


CINCINNATI INDUSTRIES, INC. 


CINCINNATI (lLlocKtAN DOD) 15s, OHIO 
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FS Srevinliite MOVING AIR 


Every day, engineers face new problems in moving air. 
Sometimes air movement is an end in itself—as in ventilating, 
heating, or cooling equipment. Sometimes air movement is 
needed to cool the device itself. In any case the air has to 
move in certain ways . . . under certain conditions. 

You want your provision for moving air to work smoothly, 
efficiently. You want its power source to work quietly, faith- 
fully—with little or no attention. And you want economy— 
perhaps in space, certainly in cost. In your solution of this 
many-sided problem, Fasco can help. 

Illustrated are three Fasco shaded pole units, typical of a 
broad range of motors and motor-blowers which are at their 
best in fan-duty applications. 

The variety of Fasco Motors (2-pole, 4-pole, and 6-pole— 
from 1/500 to 1/8 hp) and Blowers (from 15 to 275 cfm) is 
important to you. It can give you added freedom in your de- 
sign, by offering motors and blowers that will fit into close 
quarters or operate under difficult conditions. Or it may 
provide the advantages of a custom-built motor at a mass- 
production price. 


And most important is the engineering service that goes 
with it. If shaded pole motors will do your job—and they're 
proving themselves every day in new applications—Fasco 
engtneers will make sure you get just what you want. 


To get them started, all you have to do is write a letter. 


Fasco Model 6R 

(1/225 to 1/50 hp) internally cooled 
—aoa useful power source where am- 
bient temperatures are unfavorable. 


Fasco Mode! 50755 

(144 cfm) a sturdy motor-blower 
unit, operates quietly at low 
4-pole speed. 


Small motors and blowers for industry 





~ 


Fasco Model 3A3 

(1/30 to 1/15 hp) the 
“Space-Sover"—a quiet, 
6-pole motor, only 3 5/16” 
long. 


INDUSTRIES, INC. 


ROCHESTER 2, NEW YORK 
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How do YOU keep 
stuff flowing from bins? 


THIS WAY? 


Protective Coatings fo. Metal 


STOP Scaling and Corrosion 2 
\ 


A tye 
MCAL TREATMENT appLisD LIKE PANY 


PROTECTS AGAINST... 


THIS WAY? 


Do it the new way 


with PNEUBIN 


See PneuBin 


in Booth 917... 


Materials 
Handling 
Exposition, 
Philadelphia, 
May 18-22 


Delays ... dangers .. . damage and 
din .. . PneuBin does away with them 
all! Pulsating neoprene panels, mounted 
inside the walls, keep stubborn mater- 
ials flowing from any type of bin or 
hopper. They work noiselessly, by 
positive displacement . . . move the 
contents, not the bin. 


PneuBin can solve your toughest bin- 
flow problem . . . without the hazard 
of prodding from above or below, 
the damage inflicted by hammer 
blows or vibration, the fatigue caused 
by shattering noise. PneuBin's effi- 
ciency, dependability and economy, 
proved in many leading plants, will 
be a boon to yours. 


Write for “Flow Stoppage Report” 
form . . . no obligation. 


GEROTOR MAY coRP., Baltimore 3, Md. 


by the manufacturers 


| atin 


HYDRAULIC PUMPS & MOTORS 





e@ Corrosion and Scal- 
ing at high temper- 
atures up to 1850°F. 


e Acids 
e Alkalies 
@ Oxidation 


Stacks e High Pressure Boilers e Exhausts 
e@ Breeches e@ Blowers e Stokers and 
Burners e Mufflers e Pickling and Plating 

Equipment e Vulcanizing Equipment 


FOR FREE TEST SAMPLE — Write outlining 
your intended use, giving kind of metal, 
corrosive conditions and approximate 
minimum and maximum temperatures. 


COMPANY 


3067 West Carroll Avenue 


Cnicago 12, Illinois 


a Helipo 


World's largest manufacturer of p 


HELIPOT offers a unique combination 
of unequalled “know-how”, advanced 
manufacturing facilities and experi- 
enced personnel for solving your par- 
ticular problems in the application of 
Precision potentiometers to modern 
electronic circuits. 


Suppliers to both Government and in- 
dustry, Hetipot has developed high 
speed winding, assembling and testing 
equipment that combine custom-built 
precision with mass-production econ- 
omies. Multiple and single-turn designs 
-.. Single and double shaft extensions 

.- ganged assemblies . . . custom- 
spaced taps...multi-turn dials... these 
and many other special features are 
part of the daily output at Hevipot! 


If you have a problem requiring 
precision potentiometers, bring it to 
Hetipot Corporation—world leader 
in its field. A call or letter outlining 
your problem will receive immediate 
attention! 

Write for Data File 521 


ters? 











A Typical Example... 
This 10-Turn, Model “A” 
HELiPoT provides a 46” slide 
wire in only 134” dia. panel 
space. Resistance ranges—10 
to 300,000 ohms, power 
rating, 5 watts. Can be 
ganged with multiple units 
per shaft... supplied with 
custom-spaced taps and 
other special features 

Adaptable to a wide range of 
applications in experimental, 
military, industrial and edu- 
cational fields. Write for data! 








REPRESENTATIVES IN ALL PRINCIPAL CITIES 
Export Agent: Frathom Co., New York 18. N. Y. 





THE Helipot CORPORATION * SOUTH PASADENA, CALIFORNIA 
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TILTED BEATER SHAFT 


provides new mixing principle 
in ‘Triumph’’ Vertical Mixer 


By tilting the beating mechan- 
ism in this 20-quart bench mixer, 
instead of the usual vertical 
position, engineers at Triumph 
Manvfacturing Co., Cincinnati, 
O., have duplicated the same 
effect as whipping done by 
hand. Ordinarily, this would 
pose a real bearing problem — 
extreme compactness, high co- 
pacity, overhung loading, tilted 
vertical operation, variable 
speeds up to 475 r.p.m. Fortu- 
nately, Triumph engineers had 
been using Orange Cage Type Needle Bearings with great 
success on other vertical shafts in its line of beaters. Would 
they work on the tilted shaft? Yes! After long testing and field 
experience, equally fine performance is being obtained in the 
new tilted beater mixers. 











Permanent alignment of rollers prevents skewing 


Wit all rollers guided by retaining pockets of the anti-fric 
tion cage, Orange Cage Type Needle Bearings are true 
running in any position—vertical, tilted, horizontal. They work 
equally well in overhung applications and are less affected by 
misaligned mounting or uneven loading. Internal clearances 
can be accurately controlled for exacting requirements 


As a result, Orange Cage Type Needle Bearings—originators 

of this type bearing—are enabling design engineers to gain the 

@ Available in stock sizes from 2” to 8” many advantages of needle bearings in applications heretofore 
shaft diameters, fully interchangeable with unsuited for conventional types. Operation is extremely 
ttenderd heavy-duty needle smooth and quiet, with longer life expectancy. All rollers and 


bearings. Write for Engineering oh : : 
Data Book. races are ‘‘Pentrate’”’ finished for resistance to corrosion. 
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Rubber 
Packings 


leather 
Packings 


Synthetic 
Rubber 
Oil Seals 


every specification 
is pilot- tested for 
roduction yon 


“Quality 


Because engineered packings and 

oil seals often require special processing 
. Trostel designs and builds the 

production tools entirely within its 

own organization. 


As soon as laboratory development 
is completed, Trostel engineers 
pilot-test the entire production 
operation in miniature... 

in order to ascertain the 
processing and tooling techniques 
which will retain in production 
all of the special properties and 
tolerances called for in the 
customer’s specifications. 


The result is a packing or oil seal 
that can be produced to 

laboratory quality standards... in 
quantities of hundreds, or hundreds 
of thousands. 


A seal you can trust! 


Illustrated Bulletin On Request 


ALBERT TROSTEL PACKINGS, LTD., Lake Geneva, Wis. 


Formerly Division of Albert Trostel & Sons Co., Milwaukee, Wis TROSTEL 


BRANCH OFFICES 


NEW YORK ' 

LOS ANGELES Q 

SAN FRANCISCO UALITY 
SEATTLE - HOUSTON 

WORCESTER, MASS. 


ae 
packings 7 





Since 1926 ° appiication, design 
and t ps, sepora- 
tors, hydraulic “accessories 





EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kroissl’s patented, auto- 
matic, force-free lubrication 
and flushing system makes 
these direct-drive, high- 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 
Air-cooled design—or water- 
cooled models for heavier 
duty 

Class 21 roller-action pumps 
are recommended for han- 
dling corrosive gases and ex- 
traneous matter that might 
jam with eloser clearances. 
The multi-blaze design of 
the Class 25 pumps gives 
higher capacity efficiencies 
and is designed for applica- 
tions requiring higher degree 
of vacuum. 

Where water-cooling is de- 
sired for continuous service, 
the water-jacketed Class 
25-WJ models are recom- 
mended. 


EXCLUSIVE CLASS 
26 AIR FILTER 


is available as an integral 
part of each pump up to 10 
cfm—to produce oil-free dis- 
charge air and also con- 
serve the lubricating oil. 


Write today for 


Bulletins A-1289 
and A-1523 


(ie KRAISSL“ 


289 Williams Ave., Hackensack 
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DIVISIONS. OF ASSOCIATED SPRING CORPORATION 
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BRi< TOL. 


. YBOuRN AVE 
CONNECT \CUT 


CORRY 
CHICAGO 14, 


“0300 PLYMOUTH RD. 
PENNSy WANA 


ANN ARBOR 
PLYMOUTH MICH. 


MicH\ Gan 
BRoTHERs 
COMPANY 


ER\e sT 
SN STON conn 


MILWAUKEE, wis. 
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making glass hehave 


... In continuous ribbons of plate glass 


or continuous filaments of Fiber Glass 


FIBER GLASS 
G 





Extremes in utility, extremes in form—and excellent illustrations of You can obtain PPG Fiber Glass 


the skills acquired by Pittsburgh Plate Glass Company in 70 years in these forms 


of glassmaking. : 

Superfine Insulation —}-xtremely light-weight, 
efficient thermal /acoustical insulation for 
filaments of gossamer fineness for Fiber Glass just as skillfully as it aircraft, automobiles, household appliances, 


PPG makes glass behave . . . drawing it into the tiny continuous 


L yga? : cold-weather garments, ete. Available with 

rolls it into continuous ribbons of plate glass. From raw materials, itt end cinal Gethin un. millon. 
through all the intricacies of manufacture, PPG Fiber Glass is made 

to meet the most exat ting needs. Yarns, Strands and Roving For industria 

ind decorative textiles; remlorcement of 

If Fiber Glass is used in your products or if you cont ‘mplate its plastics, paper and rubber; electrical insu- 


: " . lations. 
use to replace other materials— investigate the many advantages —— 


‘ . . . . . "PC, held engineers are lable to wo 
provided by PPG facilities. Pittsburgh Plate Glass Company, 420 FPG Geld engineers ere available ( ~ 


with vou on any pplic itions Involving the 
Duquesne Way, Pittsburgh 22, Pa. use of these Fiber Glass product: 


PAINTS + GLASS CHEMICALS - BRUSHES + PLASTICS 
PITTSBURGH an ee Gtass COMPANY 
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(WCREASE your production with 


efficient— 


TYPE IND EXHAUST FAN 
For factories, mills, theatres, 
schools, hotels etc. Feotures 
belt drive with boll becring 
motor. Sizes from 24” to 72” 


PROPER VENTILATION 
1S AN INVESTMENT! 
Look for this 
Seo! of 
Raling’ € Certified Ratings 
Look for this 
Symbol 
J of Quality 


STEP-UP OUTPUT ana quality of 


workmanship, reduce industrial 
accidents and employee fatigue 
with proper ventilating and cooling 
equipment. CHELSEA Fans re- 
move excessive heat, fumes, dirt, 
dust and grit, also dead stale air. 
30 models, in over 200 sizes, are 
available, and each fan or blower is 
especially engineered and tested for 
its recommended application. All 
ratings are certified by P.F.M.A. 
test methods to insure proper per- 
formance. Check on your ventila- 
ting requirements, now. 


WRITE FOR CATALOG NO. 400 
Complete data and specifications on 
fans and blowers for every indus- 
trial and commercial application — 
address requests to Dept. B-5. 


Com) CHELSEA FAN & BLOWER CO., Inc. 


PLAIN 


ears 


for) 


1ELO NEW JERSEY 


~ 


\ 


' 


: S 
\. \gear 


~*~ 


‘Because minimum noise tevel 


is “sO important in 


some 


applitations, we will—when 
ever required—individvally 
sound check gears for maxi- 
munisilence in operation. Modérn testing and inspec- 
tion equipment—such-as that illustrated—is available 
to electronically check gears for exatting noise 
limits, under a specified load and RPM. Through such 


thorough inspection quiet operation is assured. 


The next time you have a special gear neéd, 


“ 


let 


quiet gears help reduce unnecessary noise—specify 
The Cincinnati Gear Company. Write; wire or call for 


full information. 





ce 


TYPE BB 
ALL PURPOSE 
EXHAUST FAN 


TYPE PHD 
PENTHOUSE UNIT 


TYPE PL.F 
POWER LINE 
EXHAUST FAN 


TYPE PLOU 
POWER LINE 
AIR BLASTER 


Helical 
Worm 
Herringbone 
Internal 

* Coniflex Bevel 
Spiral Bevel 
Spline Shaft 


*Reg. U. S/Pat. Off. 


‘THE CINCINNATI GEAR COMPANY 
"Gears ... Good Gears Only”’ 


Wooster Pike and Marie:nont Ave. 


e Cincinnati 27, Ohio 


DESIGN 
ENGINEERS 


. 
. 


They—and the readers 
of this magazine. You can hire them by plac- 
ing a “position vacant” advertisement where 
they are sure to see it—in our classified sec- 


tion starting on page 486 


Product 
Engineering 


tue assistants—are 


just send in 
16 directly 
N. Y. 36, N. Y. 


To top this monpower market, 
your advertisement before May 
to us ot 330 W. 42nd St., 
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Stampings, not castings 

Welded for strength 

Easily adapted to most power units 
Air-cooled—Oil cooler can be added 


Leak-proof construction 


Low-cost manufacturing 


Long Torque Converter for 
INDUSTRIAL and AUTOMOTIVE applications 


New design and manufacturing methods _ feet torque, depending upon nature of 
permit us to combine top performance service. With torque ratios at stall of 2.1 
and low cost in Long torque converters. to 1 and efficiencies over 90%, they 
Already in high-volume production for should simplify many power transmission 
passenger car use, they can be readily problems. We are prepared to extend the 
modified to many industrial applications. engineering cooperation required to in- 
Eleven and 12-inch diameters cover a sure a satisfactory installation. Your in- 
range of engines from 90 to 200 pounds- _—quiries are invited. 


LONG MANUFACTURING DIVISION ¢ BORG-WARNER CORP, e¢ DETROIT, MICH. AND WINDSOR, ONT, 


_ LLB RRR KK a 
Le 5O Yew SSG BW 
~ of Quality Manufacturing for > ) 

~—the Automotive Industry on naman} 
Ragewececceei 


~ A SAS 


/ 
‘ 


i 


~ 


TORQUE CONVERTERS e CLUTCHES e RADIATORS e OIL COOLERS 
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HERE’S WHAT WE MEAN 


loplsition Guginesne 


T-W’s Application Engineers work with 

you on properly applying resistance welding 
to your product. They give you specific 
answers and recommendations for your 
product and your production 


The Design Engineers are specialists 

in creating welders specifically for your 
work. They take over when the Ap- 
plication Engineers have worked 

up the basic requirements with you. 





T-W has Field Engineers available in 

the areas near the cities listed here. They 
can give you on-the-spot, authentic answers 
to your questions. They will save you a lot 
of time. When you operate your welding 
equipment, they are on call to give 

you service. 


Sales and Service 


CHARLOTTE . CHATTANOOGA 


CHICAGO « CLEVELAND « DAYTON TA OMAN GRIT e 
DENVER WwW 


+ DETROIT . DALLAS 
PHILADELPHIA . PORTLAND, OREGON WINFIELD 
SEATTLE . S. PASADENA . ST. LOUIS 
STAMFORD . WASHINGTON RESISTANCE WELDERS nan 
DUNDAS, ONTARIO 


THE TAYLOR-WINFIELD CORPORATION * WARREN, OHIO 








When and How 
to Use 
PORCELAIN 
ENAMEL 
COATINGS 


8 pages — 20 cents a copy 


In line with the rising use of 


| porcelain enamel coatings for a 


steadily increasing variety of 


| products, there are now hun- 


dreds of formulations available 
for many different property re- 


| quirements ... in practically any 


color you may want. 
This Special Editorial Report 


| contains invaluable information 


on types of porcelain enamel 


| coatings, application methods, 
| properties, and base-metal design 


factors. It is one of Product 


Engineering’s brilliant series of 
| full-color reports on product im- 
| provement through better sur- 


face appearance and protection. 
Copies of other reports in this 


series are also available. 


WHICH COATING FOR GRAY IRON? 
8 pages — 25 cents a copy 
IDENTIFYING YOUR PRODUCT 
8 pages — 25 cents a copy 


| ELECTROLYTIC AND 


CHEMICAL COATINGS 

8 pages — 25 cents a copy 
TEXTURED ORGANIC COATINGS 

8 pages — 25 cents a copy 
HOW TO PLAN PRODUCT COLORS 

8 pages — 20 cents a copy 


| FINISHES FOR ALUMINUM 


PRODUCTS 
8 pages 20 cents a copy 


| SELECTING ORGANIC 


COATINGS FOR METAL PRODUCTS 
8 pages — 15 cents a copy 


PHOSPHATE COATINGS 
FOR MILITARY PRODUCTS 
8 pages — 25 cents a copy 


WRITE TO READER SERVICE DEPARTMENT: 


Product 
Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 
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Let your imagination take wings 
on L-O-F Super: Fine Fiber: Glass 


Just a little imagination . . . that’s all it takes, and you 
can find any number of practical uses for L-O-F Super: 
Fine Fiber-Glass to profit you and your product. 


Starting with Fiber-Glass . . . millions of tiny glass 
fibers held together by special binders to form light- 
weight insulating blankets . . . designers and engineers 
uncovered countless applications. Here are a few: 
components for rockets, protective wraps for frozen 
food, blackboard erasers, thermal curtains for green- 
hduses and the list goes on and on. 


Check the outstanding properties of Super’Fine 
Fiber’Glass, relate them to your problem and let your 
imagination take wings. 

Deadens sound. L-O-F Super’Fine Fiber’Glass is ex- 
cellent acoustical insulation for middle- and _ high- 


LIBBEY‘-OWENS-FORD 
FIBER-GLASS 


FIBER-GLASS 


e- 
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frequency sound levels. It is highly flexible and can be 
fitted to irregular contours and shapes. 

Prevents heat transfer. Super’Fine is superior to any 
inorganic fibrous insulation in its resistance to heat 
flow. The glass fibers will not burn, absorb moisture, 
mildew or rot. 

Light as a feather. One square foot of Super: Fine 
Fiber-Glass, of a °4-pound density and one-inch thick- 
ness, weighs only one ounce. It is easily cut with 
scissors, knife or roller cutter. 

Supplied by a great name in glass. Libbey-Owens” 
Ford, long famous for outstanding glass products, 
assures you of top-quality Fiber-Glass delivered to 
your specifications right on schedule. 

L-O-F Super-Fine Fiber-Glass can serve you or 
your product. L-O-F office 
offices in 26 major cities). “Or write Libbey-Owens:- 
Ford Glass Company, Fiber-Glass Division, 453 Wayne 
Building, Toledo 3, Ohio.” 


Contact your nearest 


GLASS COMPANY 
DIVISION 





Log-Edger Feed-Rolls \ifted 
by NOPAK Cylinder 


controlled by NOPAK 3-Way Air Valve 


GALLAND-HENNING NOPAK DIVISION 
2762 S. 31st STREET © MILWAUKEE 46, WISCONSIN 


NOPAK Mode! — 
Air Cylinder for Right 
Angle Fiat Base 
Mounting, Rod End 


since LVES AND CYLINDERS 
DESIGNED for AIR and HYDRAULIC SERVICE 


s 
File for Product 
Designers or write 


for Bulletin SW-1 Representatives in Principal Cities 


This Pacific Coast type log edger, manu- 
factured by Albany Machine & Supply 
Co., Albany, Ore., employs an 8° NOPAK 
Model “D” Single Acting Air-Cylinder to 
lift the heavy feed-rolls by means of lever 
arms. This permits feeding of various sized 
cants as required. The cylinder is actuat- 
ed by a 3/4” NOPAK, 3-Way Air Valve, 
equipped with lever extension-bar enabling 
the operator to manipulate it from any point 
in front of the machine. Weighted valve 
lever, when released, lowers rolls to “feed” 
position. Heavy springs prevent the feed 
rolls from dropping full length of cylinder 
stroke when machine is “empty.” 

This comparatively simple application may 
suggest how you can employ NOPAK 
Valves and Cylinders in your plant or 
product to actuate and control machine 
movements. 





Graphic evidence of 
Power Spring superiority through 


The above graph shows the difference in length of run 
and evenness of power between an ordinary spiral spring 
and a Sandsteel “‘crosscurved” spring — both with iden 
tical torques. Note the DUAL POWER delivered by the 
“crosscurved” spring, ‘resulting in superior performance 
and longer operating life of t e product. Check into the 
possibility of using Sandsteel “‘crosscurved” mainsprings 
for your product. 


FREE brochure — 
“Sandsteel Springs for />-@ 
Your Procucts.” 


s 


SANDVIK STEEL, Inc. 
145 HUDSON STREET, NEW YORK 13, N. Y. 


452 


SANDSTEEL SPRING DIVISION | 


z= HOUSEHOLD APPLIANCES 


SAUEREISE 


Many of the country’s foremost electrical manufacturers rely on 
Sauereisen Cements for speeding up production and improving the 
quality of roasters, waffle irons, heaters, grills and other appliances. 
Send unassembled parts or drawings for technical advice or write for 
indexed price chart. 


TRIAL 
ORDER 


TECHNICAL 
CEMENTS 


One quart can of each of 14 different cements, . 
a virtual electrical cement laboratory in one $] 2.50 
package. Order today at this pecial price . . 


Sauereisen Cements Company + Pittsburgh 15, Pa. 


SEBS BERBER RBERBSSERBSRBRERB RBBB BKK 
FOUR TYPES OF-+> 


WOVEN BRAKE LINING 


COVERING ALL INDUSTRIAL 

REQUIREMENTS FOR INTERNAL 

AND EXTERNAL BRAKES 
sizes 1 1/2 x 5/32” through 4 x 3/8” 


LARGE CAPACITY (10,000 ft. per Day) 
LONG EXPERIENCE (since 1927) 
SPECIALISTS IN SHORT RUN ORDERS 


WE INVITE YOUR INQUIRIES 


SOUTHERN: FRICTION MATERIALS CO. 


CMAR LZ e sw «CUM , U.S.A. 
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REDUCES WEAR, ABRASION, 


CORROSION OF PARTS...GIVES 


| Sos 200% TO 800% LONGER LIFE 
ae 


iain 


If your problem is wear, abrasion or corrosion of 
metal parts, quite likely Electrolizing can provide the solution. 
A tested and proven surface treatment used by many major companies since 
1945, Electrolizing is increasing the life of such parts as hydraulic pistons, shafts, 
valves, impellers, rotors, blades, screw jacks, spindles from 200% to 800%. 


A CASE IN POINT: 


Electrolizing is specified for 38 jet aircraft parts. Laboratory and field tests definitely estab- 
lished the desirability of Electrolizing pistons, valves, shafts, bushings, arms and similar parts 
which were subjected to severe wear, abrasion and corrosion. 

Our staff engineers are available for consultation without obligation. Write for new book- 
let describing Electrolizing and its advantages. 


SEND FOR THIS FREE BOOKLET TODAY 


., ry 
end 10, O8 
‘oth mer Rd, 5 
PAN ee Ob atta: 
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PERKINS MAKES: 
Helical Gears 

Bevel Geors 

Sprockets 

Ratchets 

Worm Gears 

Spiral Gears 

Spur Gears with 
shaved or ground teeth 
Ground Thread Worms 


454 





...and not released 
until proved fit! 


That's the fate of all PERKINS precision, 
custom-made GEARS prior to shipment. 
The folks in our inspection department — 
a section of which is shown — may be a 
suspicious lot (never mind what some 
other people in our plant call them), but 
when they certify a gear to be sound and 
“as specified” you can bet your last bot- 
tom dollar that the end-product of which 
they ultimately become an integral part, 
will be a better product! 


NOTE 1: A new product is the Perkins Precision Spring 
Coiler. This coiler (patent applied for) turns out precision 
springs — any type, shape, size, from wire sizes .005 to .125. 


2: Another new product — the Perkins “Bendit 15° -a 
patented metal forming machine bends and shapes sheets, 
rods; strips tubing into innumerable complex os well as simple 
forms that would be difficult or impossible to make by other 
means. Eliminates need for expensive tools or specialized 
skills. Ht. 47°, net wt. 200 lbs. Write today for descriptive 
catalogs, prices etc. 


PERKINS MACHINE 
& GEAR COMPANY 


WEST SPRINGFIELD, MASSACHUSETTS 








Theres 


a 


girl 


in 
Our 


Office... 


. . - Whose one job is to 
expedite delivery of your 
requests for “New Catalogs 
and Bulletins” to the manu- 


facturers concerned. 


The job keeps her busy, 
too. She handles several 
thousand requests from 
Product Engineering 
readers every month. And 
she’s anxious to be of serv- 
ice to you whenever she 


can. 


So check the “New Cata- 
logs and Bulletins” insert 
if you haven’t already done 
so. You'll find a lot of use- 
ful information listed there 
... and any of it is availa- 
ble to you promptly and 
without cost. 





Product 
Engineering 
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Simplify design...simplify production 


wih MINIATURE 
Teton Speed Reducers 


You can use ready-to-go Metron 
Available speed changing components in 
in volume in three 


Classifications 


your products at a saving 
in cost and space -and speed 
production at the same time. 


FIXED RATIO 


Only 1.050” in 
diameter, anti-backlash and 
hobbed gear types, 
available in STANDARD 
RATIOS from 10:9 to 
531,441:1! Special ratios 
to 2,000,000: 1! a 
Completely enclosed, - » 
permanent lubrication, ball - 
bearing input and 
output shafts. Ask for 
Bulletin 100. 


Shown '% actual size 


VARIABLE SPEED DRIVES 


Only 4-5/32” long, 
smooth and accurate, cover 
infinitely variable speeds 
from 1:5 step up 
through 1:1 to 5:1 step 
down. Permanent 
lubrication, plus your 
choice of 6 adjustment 
controls. Speeds up 
to 10,000 RPM, nominal ~ . 
output .025 HP. Ask = 


fer Bulletin 99. Shown '4 actual size 


COMBINATION UNITS 


.. variable and fixed 
ratio speed reducers as ’ 
integral units. 


Available for any motor SMe. | 
input speed with i =. 
adjustable output os I , .. 
low as a fraction | 
of an RPM. “ a = 
- 


Send us your combination 

requirements for 

detailed data. 
Avoid the expense of designing gear trains and 
producing them for your products... count on 
versatile, dependable Metron Speed Changers 
to do the job for you at a saving. Write today 
for information about how Metron miniature 
speed changers can fit your plans and products. 


INSTRUMENT COMPANY 
444 LINCOLN ST.* DENVER 9, COLO. 


We , 
YW Ys 


/ 
4 


a 
& TRACING CLOTH | 


Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made 





ELECTRIC HEATING UNITS 
CARTRIDGE 


bil 


Standard Sizes: brass sheath. Maximum temperature 
750° F. .373” to 1.291” diameter. 110-250 volts. 


All sizes .622” or laryer, can be had for three hest. 
Units .933” or larger, with any type terminal. 


SPECIAL UNITS TO YOUR SPECIFICATIONS 
VULCAN ELECTRIC COMPANY 


DANVERS 18, MASS. 
Makers of Vulcan Electric Soldering Tools, Electric 


Solder Pots, Electric Glue Pots, Electric, Branding 
Irons and Electric Heating Units 
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Here’s how this strainer 
“combs” itself clean! 


This simple chalk test shows how AUTO-KLEAN'’s 
unique built-in comb construction cleans the 
Strainer without costly interruption of flow 


ORDINARY BLACKBOARD CHALK 
leaves heavy deposit of chalk 
particles on and between discs 
of Cuno AUTO-KLEAN strainer. 


TURNING HANDLE ONE REVOLU- 
TION moves strainer element 
through comb blades, removing 
all traces of chalk from between 
discs. Cuno’s exclusive combing 
operation cleans thoroughly 
—without stopping flow. 


FILTERING AREA IS COMPLETELY 
CLEAN, restoring full initial ca- 
pacity. All chalk particles and 
dirt fall to bottom of housing 
where they can be drained 
periodically. 


@ AUTO-KLEAN’s permanent metal filter element is avail- 
able in steel, brass, or stainless steel for long, trouble- 
free service. 

®@ A\JTO-KLEAN is adaptable to any fluid-flow system. 

® From acids to tar . . . if you can pump it, Cuno can 
filter it. Capacities range from one gallon per hour to 
15,000 gallons per minute. 


AUTO-KLEAN (disc-type) » MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 


Product Engineering — May, 1953 





SINGLE-STRAINER 
FLUID PROTECTION 
... WITH AUTO-KLEAN 


Continuously cleanable AUTO-KLEAN 
eliminates need for stand-by strainers 








Design engineers everywhere 
are increasing their products’ sales 
potential by incorporating 
streamlined AUTO-KLEAN strainers 
in their new products. Here are 
some of the reasons why: 

1. The low pressure drop oper- 
ation of the AUTO-KLEAN allows 
full-flow service on gravity, low 
pressure, high pressure or suction 
lines—-with no loss in operating 
efficiency. AUTO-KLEAN’s compact 
construction provides this contin- 
uous, full-flow protection in space 
which would limit ordinary filters 
to by-pass service. 

2. Cuno’s exclusive ‘‘comb- 
clean”’ action provides complete 
cleaning of the filter element 
without stopping fluid flow. Thus, 
there’s no need for providing a 
stand-by strainer. 

3. AUTO-KLEAN’s fixed-space 
metal dises will remove all solids 
larger than the specified disc spac- 
ing—from .0035" up to .062". 

4. AUTO-KLEAN’s all-metal filter 
element is permanent—lasts 
as long as the machine on which 
it’s installed. 

Follow the lead of the big names 
in industry and build AUTO-KLEAN 
into your equipment— it’s good 
design, and good business. Write 
now for more information. 


Cuno Engineering Corporation 
Dept.308A South Vine Street, Meriden, Conn. 


Please send me free bulletin on Cuno AUTO 


KLEAN for 


Compony........ 


Address 


| 
| 
| 
| 
| 
| 
| 
| 





LOOX INTO THE SWITCH - 


that ZO0OAS INTO LIQUID LEVELS...- 


LIQUID LEVEL LIMIT SWITCH 


»». accurate liquid control 
»-. eliminates switch failures 


This compact and light precision instrument meets unheard of 
space and weight limitations and presents a new standard of safety 
and accuracy in liquid levels at high, low or constant levels. 
The hermetically-sealed, magnetically-operated switch mini- 
mizes false alarms ordinarily caused by agitated liquids 
and vibrations . . . The Revere Liquid Level Limit Switch is 
unaffected by high altitudes . . . unaffected by accelerations 
. NO springs to become damaged. More than 20 
different types are being used now in the Aviation industry. 


SEND FOR FREE 
BULLETIN No. 1100P.E. 


for more complete information 














REVERE CORPORATION OF AMERICA 
WALLINGFORD 2, CONNECTICUT, U.S.A. 


another precision instrument for aircraft and industry 
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DID YOU FORGET 


TO TELL US 
THAT YOU'RE 


MOVING 
? 


* 

Planning to move? If you are, 
then won't you please let us 
know as far in advance as pos- 
sible? It takes time to make 
address corrections on your 
Product Engineering subscrip- 
tion stencil. By notifying us 
about your change in address, 
you make sure Product Engi- 
neering reaches you. There's 
a handy coupon below to re- 
port the change to us. Do it 
now so you continue receiving 
your Product Engineering with- 
out a single hitch in service. 
Thanks for cooperating! 








Product Engineering 


Circulation Department 
330 West 42nd Street, New York 36, N. Y. 
CHANGE OF ADDRESS NOTICE 


On or about my new address will be: 
Street 
City Postal Zone #.. . State 
Signed . 

My old address is: 
Street 


Postal Zone #... 
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Do you hesitate to use ELECTRONIC CONTROLS in your product because 
of the problem: “What happens when the controls cease to function?” 


Now—RELIABILITY IN SERVICE for your Electronic Controls 
through Alden Components for Plug-in Unit Construction 


A whole new CONCEPT 


ALDEN PLUG-IN UNIT CONSTRUCTION 
—giving these vital advantages: 


1) If Electronic Controls fail, your cus- 
tomer is able to restore operation in 30 
seconds Sy plugging in replacement spare. 


2) Visual signals tell instantly what needs 


replacement or adjustment. 


3) Non-technical personnel can accomplish 
restoration of service. 


4) Individual units are compact enough to 
be airmailed to you for servicing. 


These design standards are absolutely vital 
to any manufacturer planning to incorporate 
electronic circuitry into his equipment, and 
expect to send that equipment out into 
shops, offices and all sorts of distant loca- 
tions and have it reliable in operation. Elec- 
tronic controls are wonderful when working 
smoothly. When they go awry, it’s usually 
some minor flaw, the tiniest thing... but can 
be a headache . . . unless you provide for 
easy finding and fixing, by designing to 
Alden Plug-in Unit Standards; using— 





The COMPONENTS 
to make it work! 


We have spent four years evolvin.. the Cesigu 
principles of Alden Plug-in Unit Construc- 
tion and have perfected a completely inte- 
grated line of components to mount, cir- 
cuitize, house, fasten, monitor and connect 
all types of electronic devices, from simple 
recorder to giant computer. These compon- 
ents are already tooled and in production. 
No procurement headaches—prompt deliv- 
ery—sometimes from stock. 


_— 

















Filiahililey tie uct) 
btullt vido yur fortwg 


Your circuitry is unitized in compact vertical planes using ALDEN 
TERMINAL CARD MOUNTING SYSTEM. 
IN 


: {P 
Al + SOFKS . 
+ +OO€O O + S _ 
wf € Q 
co 
JUMPER STRIP 

PREPUNCHED MINIATURE Eliminates wiring CARD-MTG. « YOUR COMPLETED 
TERMINAL MTG. CARD‘ TERMINALS for common circuits # SOCKETS = CIRCUITS 


You can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Strip and Sockets 
staked to accommodate any circuitry—making nplete units ready for housing. Components snap into 
unique Alden Terminals, are held ready for soldering 


Your circuits become easily replaceable plug-in units by mounting 
in ALDEN PACKAGES or S. ASC CHASSIS. 


ALDEN ‘20° PLUG-IN 
PACKAGE COMPONENTS f j 
I" 
BASIC CHASSIS 


‘ I s 2", 4", 8” and 
a COMPONENTS 17” CHASSIS SIZES 


Relay 


Equipment is broken . 
down into easily Construction den components provide standard plug-in or slide-in housings 
replaceable plug-in units wpereenees —with spares, your circuits become units replaceable in 30 seconds. 


Color-coding quickly identifies replacement units — non-inter- 
changeability of connectors positively prevents mis-matings. 


ALDEN UNIT CABLE 
Choice of 
variable pin 
patterns guar- 
antees against 
mis-mating 


Variety of connectors 
assures plugging in 
only where intended. 


Socket to match 
Base pattern 


Your plug-in units are monitored with ALDEN SENSING ELEMENTS 
that spot trouble instantly. 


FUSE-LITE 
INDICATING 
MINI-TEST “PAN-i-LITE FUSEHOLDER 
POINT ed Miniature Fuse blows— 
for instant Indicator Light lite glows 
voltage checks 


ALDEN SLIDE-IN BACK CONNECTORS give central color-coded 
check point of incoming and outgoing circuits, eliminate blind 
massing in block connectors. 


Color coding - 1 Generous 
; bell-mouthing 


Floating 
Avoid conventional - clip action 
rats nest wiring 


Accessible 
u ncongested 
solder terminals 


To be practical, Electronic Controls MUST be designed and built 
for RELIABILITY IN SERVICE. Alden Design Standards, Alden 
Components are the answer. 


[To design for RELIABILITY IN SERVICE, this Handbook is a MUST! / = 


Here are 226 pages unfolding in comprehensive detail the plug-in unit principles to assure SEND FOR 
RELIABILITY-IN-SERVICE in any electronic device. Complete specs of all the related YOUR 
components are included. With this Handbook an engineer can readily design any electronic FREE COPY 
device or circuitry to include the vital advantages of plug-in unit construction. TODAY 


fue) ‘ ALDEN PRODUCTS COMPANY kB North Main Street, Brockton, Mass. 
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TECHNIC INC. 
enables you to do 


GOLD PLATING 


with scientific accuracy 


sb 
as 


With gold plating methods developed by Technic 
Inc., you can now achieve accurate control of 
quality, evenness, thickness, color, and hardness 
of gold deposits. Through cycle plating that is 
practically automatic in operation, we have 
virtually converted the old art of plating gold to 
n exact science, 
he 
Factors in successful application of our methods 
are the absolute stability of quality of our gold 
plating solutions and specification of standards 
for automatic control of replenishing the bath, 
coupled with an automatic timing device which 
ensures precision in operation and climinates 
human crror. 
a! 
- 
When you refer plating problems to Technic Inc., 
we solve them by application of a thorough service 
consisting of specifications for a complete in- 
‘tallation or correction of faults in your present 
nstallation, schedules for solutions and timing, 
ssignment of an engineer who stays with the job 
ntil your installation is working at full efficiency. 


Write for 


“ELECTR OPLATED GOLD” 


Technical Data Sheet 


mut obligation, te for our informative 
ly the advanced 
ethods and services 

for plater 
For reference, you ll also receive list of leading 
industr ce rn nany h production 
problems 1 bling your own which rely on 
Technic Inc. controlled gold plating installations 


tO improve production while reducing cost 


dur Controlled Gold Plating methods result in 
omplete dependability, climination of waste of 
precious metal, high increase in production, 
etter appearance of product together with 
ynificant reduction in operating personnel, re- 
cts and all-over costs. Send us your plating 
roblems for review, or call in a Technic engineer 
consultation. No obligation is involved. 


cL 





TEC HNIC INC. (ei) JAckson 1-4200 


39D — S! reet, ee R. I 


THE LARGEST ENTERPRISE OF ITS KIND IN THE WORLD 








HIGH STRENGTH ADHESIVE— 
suited to many hard-to-bond jobs 


Bonding of aluminum to aluminum and joining of 
other hard-to-bond metals is possible with A-6 
adhesive which requires only contact pressure for 
joining and cures 

at room tempera 

ture. It will also 

bond such other 

rigid materials as 

wood, plastics, glass 

and hard rubber to 

themselves and to 

each other. Curing 

takes from 1 to 36 

hours, depending 

upon temperature 

applied. Shear tests 

often exceed 3000 ie 

psi at room temperature and 2500 psi at elevated 
temperatures. Adhesive does not shrink, swell or 
creep and is available in pints, quarts. gallons and 
5-gallon quantities. Trial test kit, including activa- 
tors, is $1.00 in U.S. or Canada. Made by ARM- 
STRONG PRODUCTS CoO., P. O. Box 1-T, Warsaw, 
Ind. 


UPOFHDVIE? 


not with Ace ans 


BBtk © 
WOLdE! s- gyre WEN nL PATS 


gupnth 


@ Rubber-to-metal, dipped, form-dipped, 
molded, extruded and die-cut rubber com- 
ponents for industrial production as- 
suring electrical and thermal insulation, 
noise and sound abatement, corrosion and 
abrasion resistance . these products and 
services enable ARco Engineers in providing 
industry with economical solutions to “im- 
possible” production problems. 

Your product will gain in quality — you can 
achieve greater economy — by consulting 
ARco Engineers. Competent recommendations 
are yours without obligation 


A WEALTH OF INFORMATION—FREE! Leorn of 
the mony odvontages in quality, economy an 
service offered you by ARco rubber applications 
Send for this valuable material todoy 


AUTOMOTIVE RUBBER CO., INC. 


8607 EPWORTH BiVvD. DETROIT 4, MICHIGAN 


* 
ARCO RUBBER PROCESSORS 
ANYTHING CAN BE COVERED 4032 HOMESTEAD BOAO «© HOUSTON, TEXAS 


with nusete — sy Alice MANUFACTURERS * DESIGNERS + ENGINEERS 
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° STANDARDIZE 


aC ce WITH OHIO | 


Long experience, coupled with most modern equip- 
ment, combined with quality materials go into each 
Ohio Gear and Ohio Speed Reducer. Every detail of 
product and workmanship is designed to insure 
accuracy, durability and smooth operation. 


The materials regularly used are those which have 
proved to be most satisfactory for general use under 
average working conditions. Type of gear, size and 
nature of application are some of the factors deter- 
mining the material selected for any given gear. 
Check for dimensional accuracy is made at each 
step of manufacture and rigid tests and inspections 
of the finished gear by experienced shopmen detect 
any inaccuracy and establish fidelity of specifications 
in every defail. 


In the cutting of Ohio 


ESTABLISHED 1915 


factors for long life, lower up-keep : operat- 
ing cost. 


Illustrated above are a few applications by large 
manufacturers who depend on Ohio Gear. 


1. Ohio Gear DPL Speed Reducer operating a paint booth 
turn-table in a large metal working plant. 

2. Ohio DS Speed Reducer, 300 to 1 ratio, used in the drive 
of a machine which automatically welds both heads into 
the shell of a 55 gallon barrel. 

- Ohio Gear DHU Speed Reducer operating an overhead 
scrap conveyor belt in a large die casting plant 

- A PL2 Reducer, 40 to 1 ratio, operating the turn-table of a 
machine automatically welding automobile crankshaft 
vibration dampers. 

- Series of Ohio Gear HS Speed Reducers operating con 
veyors in a California fruit packing plant. 


trial stoker using an Ohio 





Gears and construction of 
Ohio Speed Reducers, the 
components have higher 
thar average strength 





THE OHIO GEAR 
COMPANY 


Nec 


Hilo 


DHH2 Speed Reducer as 
part of auxiliary equipment 


6. Detroit RotoGrate Indus 


Consult your nearest distribu 
tor or write us for complete 
information 


1325 EAST 179 STREET 
CLEVELAND 10, OHIO 
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Roth (®e) Rubber 
Supplies Pads for 
All National 


Sanders... 


Ty 


NS 








National Model 100—equipped with 
Natural Sponge Rubber Pad by Roth. 


Sane Pe | @ @2e cee ee Oe. ee 8 


National Mode! 300A—equipped with 
two Neoprene Sponge Rubber Pads by 
Roth. 


National Model 400—equipped with 
oil-resistant Neoprene Sponge Rubber 
Pad by Roth. 


Request Roth's Counsel—NOW! 
Get Roth technical assistance 
without obligation. We'll be glad 
to help you solve your rubber 
problem. Write or mail 


* 


g 


‘ 


= 


National Model 500-—equipped with 
non-conducting Neoprene Sponge Rub- 
ber Pad by Roth. 


National Model 600—equipped with 
Natural Sponge Rubber Pad by Roth. 


wr Draco” 


Rubber parts supplied by Roth are 
ind eles 
machine made by National Air Sander, 
Inc., Rockford, Hlinois 1941. 
Roth engineers and rubber 
technologists 
with National's desig 
a 


for every part and purpose. 


on every pneumati: tric sanding 


since 


lab 


n ind produc tion 


constantly ex orate 


help spec ify the right rubber 


What’s YOUR rubber problem? 
Roth Rubber can help you, too. 


e@ Custom Manufacturers of Industrial 
Rubber Products since 1923 





ROU PIGOGR GOWOATT ) 





1856 S. 54th Avenue, Chicago 50 


Send Bro 
Service 


& Have Roth Technical Represe 


Name. 


chure describing Roth Facilities and 


ntative call 





Position 





Address 





City 
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HOW TO PLAN 
PRODUCT 
COLORS 


8 pages—20 cents a copy 


Howard Ketcham, well-known 


industrial designer, has develop- 


| ed color and design themes for 


_ over 500 products and packaged 


items ranging from household 


| appliances to locomotives. In this 
| Product Engineering report he 


| discusses the principal factors 


involved in matching color with 


product function, sales and ad- 


appeal, maintenance 


| considerations, worker efficiency, 


| safety, and size effect. 


Copies of other reports in 
Product Engineering’s series of 
full-color articles covering prod- 
uct improvement through better 


surface appearance and protec- 


' ° . ° 
tion are also available. Write for 
| an editorial reprint order form, 


listing titles and costs. 


READER SERVICE DEPARTMENT 


Product 
Engineering 


MeGraw-thill Building 
New York 36, N. Y. 
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Save Man Hours 

Pay Lower Insurance Rates 
Enjoy Better Fire Protection 
Have Happier Employees 


awit Dudustrits first clovce of safety. flooring 


® 


safety plate 


on new 
replacement equipment construction 











firesafe 


4-wWAY is popular as a safety 
flooring in plants and for 
product use where fire haz- 
ards are a problem. Resists 
intense heat and shock with 
ease. Eliminates fire risk, re- 
duces insurance costs. 


safe 


Specially designed raise-lug 
pattern provides dependable 
all-weather traction for men 
and vehicles. Stops and 
starts are made quickly, 
safely —before accidents get a 


foothold. 
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attractive 


Popular demand for 4-way 
also results from its attrac- 
tive appearance, eye-pleas- 
ing design. Pattern is uni- 
form in all directions, pieces 
are easily matched. Looks 
good even after 
service. 


strong 


Rough abuse and heavy 
loads are taken in stride by 
this tough, tried and proved 
steel plate. Made of finest 
rolled open hearth steel 
Withstands great stresses 


te fe Ae ed 
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economical 


You'll be floored by 4-way’s 
low cost! Initial cost is com- 
petitive with other flooring 
materials, installation 
may be less. Repair cost is 
practically eliminated. Main 
tenance is trouble-free. 


cost 


cleans easily 


Where cleanliness and sani- 
tation are prime factors of 
importance, 4-wWAY provides 
sanitary flooring with no 
dirt-catchers. Liquids drain 
away freely, are not ab- 
sorbed. (Chemical resistant 

Won't splinter, chip or crack. 
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there’s a safety plate size and pattern 


Con be... Flame Cut + Sheared - ff I/ 


Sawed + Drilled and Punched - 


Welded + Formed + Spot Welded ~ . ~~ 


Goes down fast and flat, fits snug 
with a minimum of preparation. You 
have a safe floor surface ready for 
instant use. 

Easy to fabricate and maintain 
with the strength found only in steel. 
These and other advantages make 
4-way the outstanding choice of 
industry. See how safety pays off 
when you use Inland 4-way safety 
plate. 
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(One-half actual size) 


for more 


MAIL information 


INLAND STEEL COMPANY 
38 South Dearborn Street 
Chicago 3, Illinois 


Gentlemen 


- Please furnish me with the following information 
easy to fabricate . 
on 4-WAY safety plate 


4-way can be fabricated by any of _ _ 

the conventional processes used on LJ Catalog [J Availability and ordering information 
carbon steel plates. On-the-spot 

cutting, drilling or burning is read- Name Title 

ily accomplished with standard 
equipment 


Firm 

Address 

City Zone State 
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Actual use under the most trying conditions has proved Inland 4-way 
the versatile answer to flooring problems. Rugged, long lasting, it com- 
bines safety, strength, fire resistance and ease of maintenance all rolled 
into one. See for yourself how 4-way can safeguard you best and save 
you more. Send for the catalog that tells the complete 4-way story. 


Stocked by leading steel warehouses throughout the U.S.A. and Canada 


i> INLAND STEEL COMPANY 


38 South Dearborn Street - Chicago 3, Illinois 


Sales Offices: Chicago, Milwaukee, St. Paul, Davenport, Kansas City, St. Louis, Indianapolis, Detroit, New York 














EARTH, WATER 


OR FIERY-FURNACE... 


Rockwood Ball Valves 
outperform around all three! 


Sure they’re tough! Rockwood Ball Valves are made that way. In 
industry after industry under the most gruelling of conditions they do 
what they’re supposed to do: 


(1) Give leak-proof service . . . (2) maintain a full round flow . . . (3) open and 
close quick and sure. They are so engineered that they stand up to the job 
without maintenance and for Jong life. They push up profits because they 
cut costs. 


The industries which benefit by their superior performance include 
chemical, food, paper, textile, petroleum and others. Come in all pipe sizes 


from 14" to 4” for 300 p.s.i. working pressure. Send coupon. 


ROCKWOOD FULL-FLOW BALL VALVES 





THE FLOW 1S AS ROUND AS THE PIPE ITSELF y 
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Underground, test cast n water pipe. Operates 
600 times a day Say en ‘ipe Companys 


plant engines Lock ‘ teel Valve 
is definitely su t ' 


On High Seas, in 

Ball Valves perform 

salt water, fish scales, 
“Outwear and outperforn 
used,” says Hub Machine 


At Annealing Furnace of Revere Copper and Brass, 
Inc., Rockwood Ball Valves are used for quenching 
60 times a day under 100 p.s.i. “They last four times 
longer than others,”’ says user. 


ROCKWOOD SPRINKLER 
COMPANY 

106 Harlow St., 

Worcester 5, Mass. 


Please send me without obligation your 
comprehensive booklet describing Rock- 
wood Ball Valves. 


Name 
Title 
Company 
Street 
City 
Zone 





Now your EARS can "SEE" 


; those hidden troubles 
Electric 


Motor 


. «+ Cuts servicing and maintenance costs 


Most effective instrument ever developed 
for pin-pointing and identifying mechanical 
defects. Saves time and dollars tracking 
down troubles in bearings, gears, mechan- 
isms . . . detects leaks, knocks, piston 
slaps—any defects that make a sound 

A precision instrument of Marsh qual- 

ity, sensitive to faintest sounds. . / Ask 
with handy probe and headband as 

illustrated. A remarkable tool, mod- for 
erately priced. 


MARSH INSTRUMENT CO. / Circular 


Sales affiliate of Jas. P. Morsh Corporation 


Dept. 39, Skokie, Illinois 


j 


oe ade ee 





Catalog 


HOW TO CURE 
A HEADACHE- 


Tie that fail to give— 


¢ Easy starting— 
© Smooth pick-up— 
¢ Freedom from stalling—can be a headache 
MERCURY engineers know how to cure that head- 
ache. With the right MERCURY Clutch they can 
Attach Ad help any equipment do a better job—even increase 
* ge efficiency in some cases while using a smaller, less 
— expensive motor. 
Whatever the equipment you design—electric or gas 
driven—it will pay you to put your clutch problems 
up to the men who know clutches best—MERCURY 
engineers. Write today for information. 


FP) Nercury has the Answer! 


3 Meréury Clutch Division WY 
ano oManufactming company -* AUTOMATIC STEEL PRODUCTS, INC. SIP, 


Compression + PLASTICS - Injection CANTON 6, OHIO 
4630 Fullerton Ave., Chicago 39 Se ee 
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“your Sethe uct lo 


U4¢€ STANDARD 
STOCK SIZE 
BEARINGS 


TTé4 {y Lee Ws 


[ og 


TOLERANCES: 


All Lengths plus or 
minus .005 


Poennars only a slight change in product 
design is necessary to use stock size Johnson GP 
Cast Bronze Sleeve Bearings. If so, you can cut 
costs on this item. There are inside diameters 
available from 14 inch to 4!4 inches, with a selec- 
tion of wall thicknesses and lengths—over 900 
individual sizes. Even if you require slight altera- 
tions, slots or oil grooves, the cost still will be much 
less than for specially made bearings. Many leading 
manufacturers have adopted stock size Johnson GP 
Bearings and saved time and money. They are 
available from your local Johnson Distributor’s 
stock. The Johnson Bearing Catalog lists all stock 
items... write for your copy today. 


JOHNSON BRONZE COMPANY 
508 South Mill Street, New Castle, Pa. 


Oh 


GRAPHITED 
CAST BRONZE 


ELECTRIC 
MOTOR 


JOHNSO 


LEDALOYL 
Self-Lubricoting 


UNIVERSAL 
BRONZE BARS 


EARINGS 


Jupe 
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TOLERANCES 
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eters plus or mi 


JOHNSON 


C1) seccrat. 


BEARINGS 


-4— 


OVER 900 
sizes in stock at 
your local distributor's 





Are You Looking tor PUMPS Like These ? 


TUTHILL MODEL L Pumps are Built to Meet 
Specific Needs of Product Designers 


MODEL L 
Forlubricating, hydrau- 
lic, transfer, circulating, 
burning oils service. 
Built in 5 sizes. 


The Tuthill Model L is the pump 
that introduced the first practical 
mechanical seal for leak-free per- 
formance and low power con- 
sumption. This compact, efficient 
positive displacement internal- 
gear rotary pump is offered in the 
following types to fit the pump 
to the need—in capacities from 
¥%, to 6 g.p.m. and pressures to 


600 p.s.i. 








MODEL LD 


For burning oils service. Flanged 
ports, 3-bolt mounting. Built in 3 
sizes. Available also with built-in 
ball bearings as Model LDK, 


MODEL LF 
For lubricating service. Flange 
mounting without shaft seal. Choice 
of internal or external porting. 3 
sizes. 


MODEL LH 
For hydraulic service. Pressures 
to 600 p.s.i. 4 sizes. 





MODEL LK 
For lubricating, hydraulic, transfer 
and circulating service. Built-in 
ball bearings. 4 sizes 


MODEL LPV 
For lubricating, transfer and cir- 
culating service. Built-in adjust- 
able by-pass valve. 3 sizes, 


MODEL LSA 
Stripped pump for built-in appli- 
cations in lubricating, hydraulic, 
transfer and circulating service. 
Includes Model L cover, idler gear 
and rotor. 5 sizes. 





MODEL RL 
Automatic reversing feature per- 
mits driving pump in either direc- 
tion without changing direction of 
flow or changing port positions. 
For lubricating and hydraulic serv- 
ice. 3 sizes. 








Write for Catalog No. 101 on Model 
L pumps. Also ask for Tuthill Pump 
Guide on complete line of Tuthill 


pumps. 


TUTHILL 
PUMP COMPANY 


The Annual 


HANDBOOK 


of Product Design 
for 1954 


is in production 


The Annual HANDBOOK of 
Product Design for 1954 will be 
ready in Mid-November. Our spe- 
cial HANDBOOK editorial staff, 
with the full cooperation of all 
other Product Engineering editors, 
is hard at work on the year-long 
job of selecting the most signifi- 
cant design-engineering data that 
is being published in the world’s 
technical press this year. 


Indications are that this year’s 
edition of the HANDBOOK will 
be even bigger and more helpful 
to you than the 1953 HANDBOOK 
about which we are receiving so 
many enthusiastic comments from 
product-design engineers every- 
where. 


As before, all editorial material, 
and related advertisements, will be 
grouped into ten separate sec- 
tions, enabling you to locate the 
information you want on any spe- 
cific subject quickly. Both the 
editorial and advertising pages 
will be thoroughly indexed and, 
in addition, the 1954 edition will 
carry a complete editorial index 
of the 1953 HANDBOOK. 


Again this year, the HAND- 
BOOK will come to you as part 
of your regular subscription to 
Product Engineering. 


Product Engineering 
330 West 42nd St. 


939 East 95th Street, Chicago 19, Illinois 


Conodian AGiliate: Ingersoll Machine & Tool Company, Ltd. 
Ingersoll, Ontario, Canade 


New York 36, N. Y. 
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GLUTTONS 


for 


PUNISHMENT Cy 


CORD SETS 


Designed, engineered and produced to YOUR specifications 





“COR-LOK” 
No. 700 — U-L 
3 pole 20 amp. No. 99 — U-L 
Locking Type Male Plug 3 pole 15 amp 
Grounded Male Plug 





No. 101 
3 pole Female 


Blanket C G 





No matter how fierce a beating your wire units must 
take ...a0 maite: how different your requirements 
may be... let our experienced staff help you work 
out the solution. Consult us without obligation. 


me — CORNISH WIRE COMPANY, INC. 


Engineers 
% 50 Church Street New York 7, N. Y. 
@ATLANTA BOSTON BRIDGEPORT @CHICAGO CINCINNAT CLEVELANE 
DENVER KANSAS CITY @.OS ANGELES @ MINNEAPOLIS 


; “ @DALLAS DETROIT 
Engineers @PHILADELPHIA @ ROCHESTER @ST. Louls @SAN FRANCISCO @ SEATTLE 


@Stock corried 
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In your design, be wary of bargain-priced coils! 
Remember: Inferior coil construction can ruin 
your end-product . . . but Coto-designed and 
Coto-produced coils build customer good will. 
Without obligation consult Coto-Coil Company, 
61 Pavilion Avenue, Providence 5, R. I. New York 
Office: 10 E. 43rd Street, New York 17. 


<© 1 S$; 
@ ° 
Coto ‘<>’ Coils 
4 


oyr? 














Your WW. COMPANY 


STOP 
CLOCK 


High speed stop clock accrued seconds 

indicator with fluorescent dial and 

hands. Also available for other intervals. 
SPECIA: * TJURES: 


@ Pr ¢ measuring hundredths of seconds 














o ‘led 
o 50, 60, or 400 cycles A.C. or 
20 cycle unit has D.C. clutch 


This new etically-sealed Stop Clock further 
enlarges the complete lire of A. W. HAYDON 
COMPANY A.C. and D.C. Timers, time delay relays 
and timing motors. This accurate, panel-mounted 
timer totalizes hundredths of a second up to a 
minute. Hermetically-sealed, it weighs approxi- 
mately 2 libs. Comes with automatic reset. 


th 


1 eon 
“COMPANY 


WATERBURY 20, CONNECTICUT 


“ 








SELECTING 
ORGANIC COATINGS 
FOR METAL PRODUCTS 


8 pages—15 cents a copy 


This Special Editorial Re- 
port is the latest in the series 
of full-color articles covering 
productimprovement through 
better surface appearance 
and protection. It covers the 
latest data on the types of 
finishes . . . the advantages 
and disadvantages of natural 
and synthetic bases . . . the 
basis of finish selection . . . 
and long range trends in 
organic coatings. 


Copies of earlier reports in 
this series are also available. 


FINISHES FOR ALUMINUM PRODUCTS 


8 pages—20 cents a copy 


HOW TO PLAN PRODUCT COLORS 


8 pages—20 cents a copy 


PORCELAIN ENAMEL COATINGS 


8 pages—20 cents a copy 


TEXTURED ORGANIC COATINGS 


8 pages—25 cents a copy 


ELECTROLYTIC 
AND CHEMICAL COATINGS 


8 pages—25 cents a copy 


IDENTIFYING YOUR PRODUCT 


8 pages—25 cents a copy 


WHICH COATING FOR GRAY IRON 


8 pages—25 cents a copy 


READER SERVICE DEPARTMENT 





Product 
Engineering 


McGraw-Hill Building 
New York 36, N. Y. 
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THEY’RE MADE OF BERYLE 


must that the strut return to its original 


These Berylco parts are struts—or 
contact supporting members— used in 
Fenwal's low-temperature appliance 
switch.* 


This appliance switch is a practical, 
sensitive and accurate device for con- 
trolling temperatures. In household 
irons, for instance, it is used to provide 
a range of 50 to 300°F. It maintains 
constant temperatures for such appli- 
ances as pasteurizers and dryers. 


The qualities demanded in this appli- 
cation—elasticity and thermal and 
electrical conductivity—are such that 
no other material would do. It is a 


BERYLCO 


shape when tension on it is released. 
No other material with the desired 
electrical conductivity can provide 
these deflection characteristics at the 
temperature involved. Thermal con- 
ductivity is also desirable—to enable 
the heat developed by the contact 
points to be dissipated. 


The unique properties of Berylco— its 
combination of strength and conduc- 
tivity, its marvelous spring properties, 
its endurance, its ready formability — 
are making better, cheaper products 
for hundreds of manufacturers the 
country over. If you would like to 


*Product of Fenwal incorporated, Ashland, Mass 


0 BERYLLIUM COPPER 


include Berylco in your plans for the 
future, we invite you to share the 
know-how of the world's largest pro- 
ducer of beryllium copper. For engi- 
neering help or sample material, call 
or write any of the cffices listed below. 


THE MOST COMPLETE LISTING of 
available beryllium copper forms is 
contained in the recently published 
Berylco Product Directory. Send for 
your free copy today. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY—WITH 
BERYLCO BERYLLIUM COPPER 


THE BERYLLIUM corporation 


DEPT. 3E, READING 2, PENNSYLVANIA 


New York « Springfield, Mass. « Rochester, N.Y. « Philadelphia * Cleveland * Dayton « Detroit + Chicago « Minneapolis « Seattle « San Francisco « Los Angeles 
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Representatives in principal world-trade centers 
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Full Hydraulic Ladder made by 
J. H. Holan Corporation, Cleveland, 
manufacturer of automotive 
equipment for public utilities, 
uses HYDRECO pump, valves and 
cylinder. Ladder has unlimited 
swing, infinite number of elevations, 
adjustable platform. 


HYDRECO Oil Power puts 
trouble-shooters in the air 
with ease and safety on this 
new full hydraulic ladder. 
The repairman can spot the 
ladder accurately, move it 
in any direction by a simple 
three-lever control unit. 


The ladder is equipped 
with HYDRECO pump, valves and cylinder for 
top speed and efficiency, easy operation, trouble- 
free performance, and absolute safety. 


HYDRECO Oil Power features include: 


1. Hollow plunger control valve to eliminate 
dead spots that create shock pressure peaks 
and load the pump. 





2. Check valve (built into control valve) to 
prevent load drops while pressure port is 
opening. 

3. Rugged Four-Bolt Design Pump to provide 
dependable flow of power. 


Special HYDRECO Oil Power equipment can 
improve the performance and efficiency of your 
product. Applications range from 4 to 150 gpm 
and up to 1500 psi. Let HYDRECO assist you 
with your special hydraulic problems. Send for 
bulletin on pumps, valves and cylinders. 


TEEDRIECO sve we roe st Ste co 


1112 EAST 222nd STREET *® CLEVELAND 17, OHIO 











WANT MORE 


INFORMATION 


about 


PARTS 
MATERIALS 
SUB-ASSEMBLIES 


or 


FINISHES 7 


Chances are you will always 
find in Product Engineer- 
ing’s “New Catalogs and 
Bulletins”’ insert several 
listings offering literature 
which will supplement the 
articles and advertisements 
which are of greatest inter- 


est to you. 


So, each month, be sure to 
check through the “New 
Catalogs and Bulletins” 
and send us your requests. 
Without cost to you, we'll 
see to it that the manufac- 
turers concerned receive 


your requests promptly. 


Product 
Engineering 


330 W. 42Nnp STREET 
New York 36, N. Y. 
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ge 
Automatic Electric Series SQD Relay 


Quick acting, double arm, DC 
Shown in AE 1300 Enclosure 


SPECIFICATIONS 





Designed to meet or better all provisions of MIL-R-6106 (Joint , Here's a new version of the rugged, reliable 
Military Service Specifications for Relays). Class “S” Relay . . . re-designed by request for 
Designation: Series SQD Relay, with heavy-duty contacts. heavy-duty service. It’s ready now for relay users 


Contacts: Large disc-type. Will carry up to 650 watts at a seeking peak performance in “peanut” size! 
maximum of 6 amperes for inductive or non-inductive load. Da di : k pen 
Makes or breaks up to 250 watts at a maximum of 5 ge, disc-type contact points make and brea 


amperes. loads up to 250 watts at 5 amperes or more. 


Vibrations: Withstands 25G. vibration in excess of 10 . ; ' ; 
to 55 cps with maximum excursion of .060 inches. Here's a relay which combines exceptional resistance 


Shock: 25G. to vibration with speedy operation, minimum 
Ambient Temperature: — 55°C to + 75°C. inductance, light weight, small size, dependability. 
Operate Time Range: 0.002 - 0.016 sec. Series SQD with heavy-duty contacts is available 
Release Time Range: 0.005 - 0.025 sec. with or without enclosure. For protection against 
Contact Spring Capacity: 2 pile-ups. Max. of 4 tampering, humidity, temperature extremes and harmful 
springs per pile-up with standard construction. : - : : ‘ 

: ; atmosphere, this relay is now engineered in a choice 
Dimensions (without enclosure): Length, 1'%”; : “ 
Height, (depending upon the number of contact of 5 different hermetically-sealed enclosures, each 
springs), 13/g” to 11/2”; Width, 1”. with a variety of terminations. 


Net Weight (without enclosure): 11/2 -2 on : , , 
AE. 1300 Enclosure, 5. 5/2 _ saline Your request for more detailed data will receive prompt 


Enclosures Available: AE 1000, AE 1100, action. Write today to: Automatic Electric Sales Corporation, 
AE 1600, AE 2300 and AE 5100. AE 5200 1033 W. Van Buren St., Chicago 7, Ill. 


In Canada: Automatic Electric (Canada) Ltd., Toronto. 


Enclosure (only 7%” x 1/2” x 2%”) con be 
used for a Series SQA (single pile-up) Relay 
Offices in principal cities. 


with maximum of 4 springs. 


RELAYS 


on IWITCHES 


AUTOMATIC <> ELECTRIC | 


CHICAGO 


In 
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60 years ago, springs were made and ad- 
justed by hand. Performance qualifications 
were virtually unknown. But even today, 
many highly-geared production lines are 
bogged down by expensive hand adijust- 
ments on precision springs. 

Speed up your production—eliminate your 
adjusting and testing costs with |/S ultra- 
uniform springs. |I/S exclusive techniques 
and patented equipment give you certified, 
micro-processed, beryllium copper springs— 
and save you valuable man-hours. We build 
into your springs, the properties you want 
...2 to 10 times more accurately than con- 
ventionally-made springs. 


paererent ty 


Write today for our free catalog No. 
your Springboard to greater 
production economics 


Our engineering staff is at your disposal. 


INSTRUMENT SPECIALTIES oo, ww. 


234-B Bergen Blvd. Little Falls, New Jersey 








It’s important 
_ for you to know... 


VISCOUS ry eee | OWHAT’S AHEAD 
PY) \ See Weed | = IN METALS 
Pump e d , a a ‘~ | ; | 16 pages — 25 cents a copy 


e.. : . a This Special Editorial Report pro- 
7 ae : e | vides an informative summary of 





recent noteworthy developments 
; ; : in ferrous and non-ferrous metals 
- = Wy hues — and new ideas in their successful 
Years pled f on fabrication. It contains invalu- 
; ng 4 able information on new methods 
of shaping steel . . . new types 
of metals for high temperature 
and structural uses... new metal- 
ceramic combinations ... new 
stainless and alloy steels .. 
Installed in 1945, in the industrial adhesive manufacturing plant of F. G. Findley new light metal alloys . . . new 
Company, Milwaukee, these two Viking Pumps have given maximum service with production techniques. Write to: 
minimum attention and without repair costs. They have handled thousands of bar- 


rels of adhesives with viscosities from 100 cps to 3000 cps, with temperatures froi1 READER SERVICE DEPARTMENT 
70 to 165 degrees F. 

If you have the problem of moving heavy, viscous liquids— Product 

or any other liquids—Viking experience is available to help 


you. Write for bot 53SX. Engineering 
VIKING PUMP COMPANY °°?"3, 25 McGraw-Hill Building, 


; New York 36, N. Y. 
THE ORIGINAL ‘GEAR-WITHIN-A-GEAR" ROTARY PUMP 
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Teeth of sPIN-LOCK Screw Final tightening embeds 
touch bearing surface teeth in surface, assur- 
before final tightening. ing positive locking. 


That's the unique RB&W SPIN-LOCK Screw 


This patented new screw rings the bell three times: 


Stronger ...SPIN-LOCK exerts greater clamping force 
because of its heat-treated strength. It can’t loosen 
because its exclusive ratchet-like teeth lock into the 
surface, hold tighter than ordinary fasteners under 
vibration. 


Faster ...SPIN-LOCK needs no washers. It drives easily 
and quickly, even in hard-to-reach spots. No special 
handling is required —SPIN-LOCK screws can be hop- 
per-fed. 

Saves money ...SPIN-LOCK’s one-piece construction 
means there’s just one part to buy and stock. Purchas- 
ing and inventory-taking move along faster, cost less. 
Faster assembly cuts costs. Hex, pan, truss, flat heads. 





Write to Russell, Burdsall & Ward Bolt and Nut 
Company, Port Chester, N. Y., for free booklet 


containing complete data and specifications on the 


RB&W—The Complete Quality Line. Plants at: Port 
Chester, N .Y., Coraopolis, Pa., Rock Falls, Ill., Los ® 
Angeles, Calif. Additional sales offices at: Philadelphia, 
Pittsburgh, Detroit, Chicago, Dallas, San Francisco. @ 
Sales agents: Portland, Seattle. Distributors from 
The 








coast to coast. 8.3.2 U. S. Pot. No. 2,253,241 


Tighter, Stronger, Surer Fastener! 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 
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FUNK 


| Heavy-Duty 

| CLUTCHES 

_ and 
POWER 
UNIT 
DRIVES 


FUNK Power Take-Offs are 
available in a wide variety 


FUNK Products 
include: 


of types to fit most require- 
ments for shaft speed and 
installation space. Designed 
to fit any Ford Industrial 
Engine or standard SAE fly- 


Straight Power 
take-off clutches 


Gear reduction 
take-offs 


Right angle take-offs 


wheel housing. Above is 
heavy duty clutch and gear 
reduction unit. Write for 
specifications, or for assist- 
ance on any special power 
problem. 


Front end take-offs 
Jack shaft extensions 


Ford Tractor Conver- 
sion Kit changes to 
6 or V-8 engine, 
doubles power 


FUNK AIRCRAFT CO. 


3301 Airport Drive Coffeyville, Kansas 





as 

@ Compare features carefully when you specify D-C Con- 
tactors. All have exclusive points, but be sure that they 
accrue to your advantage. There is a reason behind each 
feature of E. E. Contactor construction... a reason that 
saves maintenance, gives extra years of service, lowers 
operating costs or improves performance. Thirty years of 
experience building the finest motor-control apparatus 
is your guarantee that E. E. Contactors are built with your 
requirements in mind. 


ONLY EUCLID CONTACTORS HAVE ALL TEN 


1. Stamped-steel, welded construction that assures extra 
strength. 


2. Light-weight, fast-moving parts that provide quick 
operation. No die-cast parts. 


. Self-lubricating, porous-bronze bearings. 
. Compact design ... lessens required mounting space. 
. Lift-off are shields for quick contact inspection. 


. Standard electrical interlock has normally open and 
normally closed contacts, electrically separate. 


7. Stainless-steel springs on both auxiliary and main 
contacts. 
8. Extra wide, heavy-duty contacts (°4"). 


we , WRITE FOR SPECIFICATION SHEET 
a: FOR EASY ORDERING 


9. Arc-centering feature... assures longer arc-shield life. 


10. Unusually high rupturing capacity... highly efficient 
blow-out system. 


a 








fi) The Euclid Electric -& Mfg. Co. 
MADISON, OHIO 


ars i 


OHN EVANS’ SONS, INC. 


506 NORTH 13th STREET 
PHILADELPHIA 23, PA. 
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lwo years without 
Mawnlenance 


Hydrochloric Acid Vapors 
Sulphuric Acid Mist 
Nitrous Oxide 
Chlorobenzol 

Toluol 

Aerated Benzol 
Aromatic Amides 





4 dust collector of this de Sign was constructed Three HASTELLOY alloy B dust collectors 


entirely from 1 t-gage Haste..oy alloy B sheet have just completed ») vears’ steady service 
to resist severe corrosive conditions, ; : on 
handling these corrosive chemicals. They are 
used in a large chemical plant to wash reaction 
gases and to reclaim many valuable chemicals. 

Haste..oy alloy B has excellent resistance 
to hvdrochloric acid in all concentrations, even 
to the boiling points. It also has good resistance to sulphuric acid and many other 
chemicals. The alloy can be fabricated into practically any type of chemical equipment. 

For information on the resistance Hasteccoy alloy B has shown to many corrosive 


media and on fabrication procedures, write for a copy of “Hastetroy High-Strength, 


Nickel-Base, Corrosion-Resistant Alloy “hy 


Haynes Stellite Company 
A Division of 
H AY N - " ff A Union Carbide and Carbon Corporation 
$0 er 


TRADE-MARK General Offices and Works, Kokomo, Indiana 
Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles —New York —San Francisco— Tulse 





"Haynes" ond “Hostelloy” ore trade-marks of Union Carbide and Cerbon Corporatior 
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Complete, comprehensive guide 
to piping design and application 


—The data and methods 
you need for solving 
every piping problem 


ERE is an indispensable tool 

for the engineer, contractor, 

and designer, the famous 
PIPING HANDBOOK. This vast 
compilation of data and methods for 
most effective use of piping puts at 
your fingertips all the principles 
that influence the design, construc- 
tion and use of piping systems. Amy 
fact, on any phase of piping practice, 
is here in clear, dependable, acces- 


PIPING 
HANDBOOK 


Fourth Edition 
By SABIN CROCKER 


Senior Engineer, Engineering Division, 
The Detroit Edison Company 


1376 pages, 42 x 712, 334 illustrations, 
329 tables, $10.00 


Golve your piping problems with the help of this practical handbook 
packed with piping fundamentals, materials and techniques . . . and 
authoritative information you need on codes, dimensional standards, 
materials specifications, construction details, cost estimating, ete. It 
shows you the best types of apparatus for each job... brings yeu 
scores of methods for using equipment for best results, helpful analyses 
of the details of each job, easy-to-follow explanations of every phase 
of piping from start to finish. 


Covers these piping fields 


Steam Power-plant Piping * Fire-protection Piping 

Building heating * Oil and Refinery Piping 
Plumbing * Gas Manufacture and Distribution 
Underground Steam Piping * Refrigeration 


Water-supply Piping * Hydraulic Power Transmission 


SEE IT 10 DAYS FREE 


Look over this handbook at your leisure; note its wealth of helpful 
diagrams, curves, flow sheets, tables and photographs .. . ite practical 
and accurate solutions of everyday problems. Return of the coupon 
below brings you a copy for FREE EXAMINATION, Send for it today. 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., 330 W. 42 Street, New York, 36 

Send me Crocker’s PIPING HANDBOOK for 10 days’ examina- 
tion on approval. In 10 days I will send $10.00, plus few cents 
for delivery, or return book. We pay for delivery if you remit 
with this coupon; same return privilege 


Name. 


Address 





City 
Company 


Position 





LOSION PROOF 
TYPE X5 


- 


< 


THE new Skinner X5 

Solenoid Volve is basi- 

colly the some as the 

widely occepted ond tested 

V5, but modified to a construction 

that is Underwriters’ opproved for 

Class |, Group D hozordous loco- 

tions. Small size ond lightweight 

feotures ore retained, and the X5 

is low in price becouse of the mony 

ports which are interchangeable 

with other Skinner volves. Rating is 

10 watts mox,; soft, spring looded 

seals prevent leakoge; internal ports 

ore stainless steel; wide voriety of port 

locations in 4” and 14” size; most types 

available for metering; for AC or DC in a wide ronge of voltages ond 

frequencies; con be mounted in any position; supplied os two-woy 

normally open or closed, three-way normally open, closed or directional 
flow. Write today for details! 


<, 
= 
Sy 


® 114 Edgewood Ave., Norwalk, Conn. 

















Improve your product's 
appearance with... 


ELECTROLYTIC AND 
CHEMICAL COATINGS 


8 pages — 25 cents a copy 


This Special Editorial Report covers classes and 
types of electrolytic and chemical coatings .. . 
how base metal affects selection .. . appearance 
and protective finishes .. . new development and 
industry trends . . . and examples showing how 
your products will look. Included is a comprehen- 
sive chart analysis of all types of organic, inor- 
ganic, and specialty finishes for the major metals. 

Copies of other reports in Product Engineer- 
ing’s series of full-color articles covering product 
improvement through better surface appearance 
and protection are also available. Write for an 
editorial reprint order form, listing titles and 
costs. 


READER SERVICE DEPARTMENT 


Product Engineering 


McGraw-Hill Building, New York 36, N. Y. 
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New Miniature THERMOSWITCH’ control 
with many great uses 





- —al 


1. WHAT ARE YOU WORKING ON? Is it a project where the 
temperature requiréments are rigid but the size of the control 
must be miniature? Designed first for aircraft and airborne 
missiles of the future, this new Fenwal Miniature THERMO- 
SWITCH unit has the afswer engineers seek . .. adjusta‘jie . . , 
super-sensitive ... stable... all in compact and rugged form, 


3. TWO TYPES ... SAME ADVANTAGES. (Shown actual size.) 
Contacts of both break with temperature rise. Fenwal 
Miniature THERMOSWITCH controls for electronic devices, 
precision instruments, aircraft, bearing or motor overheat 
alarms. Designed precisely for your miniaturization projects. 


2. MANY USES, MANY PROBLEMS SOLVED for designers now . 
at work on modern or “tomorrow” projects. You can set this 
new Fenwal Miniature THERMOSWITCH unit anywhere within 
the range of 0°F to 200°F. It can carry a 250 watt load and 
withstand vibrations up to 5 G's. Many other wanted char- 
acteristics up to now not available in devices of its size. 


MINTatoR, 


THERMOSWitoye 
c 


—AdvusTag, ¢ 
~~ SENSITivE__- 
COM 


~RUGGED — 


4. BULLETIN describes these new “‘Miniatures” in greater de- 
tail, gives engineering data. Fenwal’s engineering staff is 
always ready to help in special temperature control projects. 
For bulletin MC-114 pictured above write 

Fenwal Incorporated, 25 Pleasant $t., Ashland, Mass. 


THERMOSWITCH* 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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$700 saved... 


more efficiency gained 


HEAVY DUTY 
ELECTRIC COUNTER 


Count Anything— Anywhere 


Parts, sheets, bottles, cans, boxes, or- 
anges, people, shadows, box-cars — 
measure lengths of wire, rope, tape, 
paper, fabric. 


Counting Problems Solved 
Helping you stop guesswork, save la- 
bor, eliminate waste and avoid human 
error through automatic counting is 
our business. 

Ask your PIC Representative or tell 
us what you want to accomplish. 


Complete 

Catalog 

mailed on 
request Stroke and Revolution 


Counters 
Col Winding Counters 
Electric Counters 
Automat Batch Counters 
: Actuating Switches 
Propuction Instrument Company 
702-10 W. Jackson Blvd., Chicago 6, Ill. 





courtesy 
IOWA 
MFG. CO 


the IOWA MFG. Your coolant pump 
is super-tandem 


mplovs a 1%’ STOW with the same care 
operating at 800 RPM. that you choose 


} 


~h sievee ciidden ct : 
1 reneves su dd n starting your metal cutting 
of up to 90 degrees either side machine... 
‘enter line. 


This is another fine example proving the 

efficiency, the practicability of STOW 

flexible shafting. 

Why not consult with STOW engineers on 

your next power transmission problem. You'll R U T H M a N 


find that Stow flexible shafting can really % be & R 
do a job for you! 
COOLANT PUMPS This #85 Bliss Reducing Press 


— Write today for this free Photo Courtesy EW. Bliss Co, §S equipped with a Ruthman 
bulletin 525 and Torque Gusher Coolant Pump. 


Calculator, containing For speedy and efficient production on your 
complete data on STOW : machines choose Gusher Coolant Pumps. 
flexible shafting. No Gusher Pumps give you split second coolant 
: : control. There is no priming or packing 
obligation, of course. necessary. They are cabtalehested and 
electronically balanced to assure you long 
trouble-free life. 
So choose wisely, choose Gusher Coolant 
Pumps for your machines, 


MANUFACTURING CO. 


426 Stote St THE RUTHMAN) MACHINERY CO. 


BINGHAMTON, WN. Y - 


1818 Reading Road + Cincinnati, Ohio 


Product Engineering — May, 1953 





BRISTOL'S HEX SOCKET SCREWS 


Meet every requirement of 
DESIGN, PRODUCTION, 
and MAINTENANCE 


Bristol makes a complete line of socket screw products in 
sizes from 0 wire to 1 in. in diameter. Standard and listed 
sizes are stocked in heat-treated alloy steel. Brass, bronze, 
monel, stainless steel, etc.; are furnished on special order. 
All Bristol screws are carefully designed to close tolerances 
(A.S.A. approved, Class 3 fit) and precision-threaded either 
National Coarse or National Fine. 


| HERE’S WHAT BRISTOL’S HEX SOCKET SCREW DOES FOR 


THE DESIGN ENGINEER 
& EC withstands shock 


gives neater, more streamlined appearance 
provides stronger fastening 
permits more compact design 


withstands vibration 





THE PRODUCTION ENGINEER 
all of the above, plus... 


saves time 


provides faster and easier assembly 
makes for less rejects 


prevents wrenches from slipping and marring surfaces 





all of the above, plus... 
provides easy disassembly 


makes for greater safety 


Write for free bulletins showing 
applications. Only Bristol makes 
both Multiple-Spline and Hex... 


for severe and regular service. 
SET SCREW PIPE PLUG 


FLAT HEAD CAP SCREW CAP SCREW SHOULDER SCREW 


BRISTOL'S SOCKET SCREWS =7sc=c< 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Connecticut 
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WHEN YOU WANT NYLON PERFORMANCE 


with low tooling cost...design with 


POLYPENCO 


ROD, STRIP, TUBING 


Thrust washers 
Valve seats 
Wearing surfaces 
Insulators 


CHARACTERISTICS 


Abrasion resistance 
Electrical insulation 


APPLICATIONS 
Bearings 
Connectors 
screws—rivets 
Coil forms 
Gears 

Rollers 


Light weight 
Heat resistance 
Quiet operation 
Toughness 
Resilience 


Low coefficients 
of friction 


You can fabricate parts readily (drill, tap, thread, turn, 


mill, blank) from standard shapes of POLYPENCO nylon | 


on standard shop equipment. This keeps tooling cost 
low and makes nylon economical without costly tooling. 
Call on us for engineering help. We will tell you if nylon 


is practical for the application, how to fabricate it—or we 


will fabricate it for you. Write for prices or technical data. 


POLYPENCO NYLON 


nylon and eee”! 
stock shapes, finished parts 


also available to your specifications 


The POLYMER CORPORATION of Penna. « Reading, Penna. 


In Canada: C-H Engineering Company « Montreal « Toronto 
* registered trademark of the Du Pont Company 





What makes the Amnua/ 
HANDBOOK so popular with 
product-design engineers ? 


The Annual HANDBOOK of Product 
Design for 1953, which you received 
last November, was the first edition of 
this continuing, yearly service to you. 
Your thousands of inquiries and enthu- 
siastic comments have represented to 
us the best possible evidence of your 
enthusiasm for this new service. 


Clearly, the HANDBOOK brings de- 
sign-engineers everywhere information 
they want and need. Into each issue of 
the HANDBOOK go hundreds of pages 
of product engineering data, carefully 
selected, edited, and illustrated to give 
you significant engineering develop- 
ments as reported during the year both 
in the U. S. and abroad. Our special 
HANDBOOK staff searches through an 
array of technical periodicals which 
could never be adequately read by 
most busy men, to acquire the most 
helpful and permanently useful data 
for inclusion in the HANDBOOK. 


You'll receive your 


Annual 


HANDBOOK 


of Product Design 
for 1954 


in November 


The 1954 HANDBOOK will be even 
bigger and more informative than the 
first edition. Both editorial and adver- 
tising pages will be completely in- 
dexed, and an index of the 1953 HAND- 
BOOK will be included. All data and 
advertising will be divided into ten 
major classifications, enabling you to 
locate exactly the subject matter you 
want quickly. 


Your HANDBOOK for 1954 will be 
sent to you in Mid-November as part 
of your regular subscription to Product 
Engineering. 


Product Engineering 


330 West 42nd St. 
New York 36, N. Y. 
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For Stainless Steel Tubing 
... Or Fabricated Tubular Specialties 




















Specify Bishop 











No matter what fabricated tubular specialty you 
require, Bishop can produce it faster and cheaper. 
And here's why: 





Bishop, the only stainless steel redraw mill specializ- 





ing in fabricated tubular specialties, has its Redraw 





Mill and Specialties Division under the same plant 





roof. 


This means reduced handling and transportation 
costs, faster delivery to you, and insures the right 




















type tube being used in fabricating . . . all special- 
ties are made from Bishop-drawn, ‘'standard of 

















quality" tubing. 





No matter what your tubular fabricated require- 





ments: swaged, flared, flanged, coiled, flattened, 

















beaded, milled, machined or whatever; the Bishop 
Specialties Division offers faster delivery, better 














quality control at lower prices, backed by its 110 
years of precision manufacture. 





Next time you need stainless steel tubing and 








tubular specialties to your specifications, specify 

















BISHOP. 
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wise buyers know AVAILABLE— 
it pays to go wy $ to fill vacancies 


* in your plant.... 


arety First! : 
~ DESIGN ENGINEERS 


© RESEARCH ENGINEERS 

= ELECTRICAL ENGINEERS 

© MECHANICAL ENGINEERS 

© EXPERIMENTAL ENGINEERS 
for all socket screw © DEVELOPMENT ENGINEERS 


products © METALLURGICAL 
ENGINEERS 


CHIEF DRAFTSMEN 
and ASSISTANTS 





%* «a complete line 
%* an exclusive line 
* a quality line 


They are the readers 
of this publication. 
You can secure their 
services by advertis- 
ing where they will 
see it—in our classi- 
fied advertising sec- 
tion starting on page 
486 in this issue. 


Safety Socket Screw’'s entire design and 
manufacturing facilities are devoted 
exclusively to socket screw products. 
Here's a concentrated single-mindedness 
that assures you always of the absolute 

finest in socket screws plus the widest 
possible selection and fastest deliveries. 

For every application — whether it's for huge, 
rugged machinery or delicate precision 
instruments — insist on “Safety-first” at 


your Industrial Distributor. 


specify 
SAFETY SOCKET SCREWS 


safe, sure, speedy ! 


Copy must be received at 330 
W. 42nd St., N. Y. 36, N. Y. by 
May 16th to be in the June 


SOLD THROUGH AUTHORIZED INDUSTRIAL DISTRIBUTORS ee. 


Carety Cocker Corew COMPANY a 


? 
6504 Avondale Avenue, Chicago 31, Illinois > 


PRODUCT 
ENGINEERING 
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Precision 
casting 
news 





by Arwood Engineers 


the red 
brass Ball Bearing Retainer illustrated below. 


Another part designed for economy 


The retainer is cast in two halves each contain- 
ing its half of the bearing pocket and rivet 
holes. Since this part is a bearing. Arwood’s en- 
gineers have maintained a true roundness and 
smooth flat surfaces to permit a close fit and 
proper operation of the assembly. 


rip TO DESIGN ENGINEERS— The part illustrated 
below needs no further machining after casting. 
The pockets, the pitch diameters of those pock- 
ets. and the rivet holes are all held to very close 
tolerances. In addition the exact placement of 
rivet holes must be obtained in order to insure 
the perfect alignment of rivets when assembling 
the unit. We have illustrated a part cast in a 
copper base alloy, but we also cast parts in mag- 
nesium, aluminum. carbon. stainless. and various 
other steels. Details are in our booklet. “A 
Critical Survey of Investment Castings.” 
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ART STOLKEY 


Art Stolkey. Arwood’s representative in Michi- 
gan. was one of the first investment casting foun- 
dry representatives in the area and has witnessed 
and helped the amazing growth of interest in the 
process in his territory. Today most of the en- 
gineers in Michigan’s industries realize the im- 
portance of the investment casting process and 
are evaluating its use. 

Like all Arwood representatives, Mr. Stolkey s 
experience enables him to help engineers and in- 
dustrial buyers decide which difficult jobs can be 
produced quickly. accurately, and more econom- 
ically by the Arwood Precision Casting method. 

For more complete information write 


for our booklet, “ Alloy Selection and 
Design for Investment Castings.” 


in important new book—*Investment 
Casting for Engineers” —has just been 
published by Reinhold Publishing 
Co., New York. It is highly recom- 
mended reading for all design engi- 
neers. 


PRECISION CASTING CORP. 
68 WASHINGTON STREET © BROOKLYN 1, Nv. Y. 


Plants: Brooklyn, N. Y.,Groton, Conn., Tilton, N. H. 


485 





cassis SEARCHLIGHT SECTION wovernsinc 
EMPLOYMENT BUSINESS OPPORTUNITIES  . EQUIPMENT—USED or RESALE 


UNDISPLAYED RATE INFORMATION DISPLAYED RATES 

$1.50 per line, minimum 3 lines. To figure ad- x NUMBERS blicoti A 1 The advertising rate is $12.60 per inch for 
sense peyment, count 5 average words as o — Pe nae J on coms Ry oh Gintiden eecuen chee Gm 0 

(See § on Box Numbers.) DISCOUNT of 10 if full payment is made contract basis Contract rates quoted on 
POSITION WANTED & INDIVIDUAL SELL- ~ ~ - LP .: —— et request. 
ING OPPORTUNITY WANTED undisplayed ad- of undispia ads (not including proposais. , 
vertising rate is one-half of above rate, payable AN ADVERTISING INCH is mesowred ” inet 
in advance EQUIPMENT WANTED OR FOR SALE Adver- vertically on one column, 3 columns—30 inches 
PROPOSALS $1.50 a line an insertion. tisements acceptable only in Displayed Style. —to a page P.E. 

SEND NEW ADVERTISEMENTS to N. Y. Office, 330 W. 42nd St., N. Y. 36, N. Y., for June issue closing May 20th 











Excellent Opportunities . . ; 


PLUS SECURITY—FOR DESIGNERS & DRAFTSMEN 


% We have openings for professional men of experi- , 

ence and for men who wish to develop their knowledge Sie conten comets 
of diesel engine, locomotive, and electric motor and | gineering Depart- 
generator design and drafting—under the leadership | ™e"t: 

of experts. Experienced men step up to more respons- 18% 23 years or more 
ible positions, leaving openings to be filled by those | 2:03 ‘5 to 10 years 
ready for the responsibility. Continual new blood is an | 28°e 5 years or less 
essential in industry,—always. Give us full particulars on 


) 51% 10 
in your letter—don’t let this opportunity pass you by. , fcr al 


BELOIT, a “college town", offers many ad- 3 
vantages for tamity men—population is Certainly — A com- 
30, city of homes and churches within 100 miles bination of youth 
of Milwaukee and Chicago. 7 is ——. osne - plus experience, se- 
—a aturally. we have | curity plus oppor- 


a junior engineering training ssnaraae generous in- tunity. 
surance, pension, and vacation plans. 


FAIRBANKS-MORSE 


BELOIT, WISCONSIN 


a@ name worth remembering when you want the best 


ASST. CHIEF ENGINEER 
STARTING SALARY $8400 


Smali auto parts mfr. (400 employees) wants 
younger M.E. who has good potential for executive 
duties. 

Contact Ray Edwards 


O'SHEA EMPLOYMENT SYSTEM 


“America’s Largest” 
64 E. Jackson, Chicago, tl. el. WAbash 2-1884 

















92 No.): Address to office nearest you 
: 330 W 42nd St $6) 
520 N. Michigan Ave. 


11) 
RANCISCO: 68 Post St. (4) 





POSITION VACANT 


VICE-PRESIDENT of Engineering with proven 

executive ability sought by manufacturer of 
heavy machinery and processing equipment. 
Extensive experience in design of machines 
used in production of ferrous and non-ferrous 


a 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| metal goods plus Mechanical Engineering de- 
| 
| 
| 
l 
i 
| 
| 
| 
| 
! 
| 
| 
| 
4 


gree required. Age 50. Location: West Coast. 
Salary: $24,000. P-7486, Product Engineering 








EMPLOYMENT SERVICE 


SALARIED PERSONNEL, $3,000-$25,000. This 
confidential service established 1927, is 
geared to needs of high grade men who seek a 
change of connection under conditions assuring, 
if employed, full protection to present position, 
Send name and address only for details. Per- 
sonal consultation invited Jira Thayer Jen- 
nings, Dept. H, 241, Orange St.. New Haven, 
Conn. 








“POs! TIONS WANTED 


MECHANICAL ENGINEER—32, married, BS 

In ME in Applied Mechanics, Completing 
Doctorate in ME; seven years diversified exper- 
ience Excellent shop practice Inventive, 
energetic, versatile At present supervising 
product development and design from idea con- 


MECHANICAL CHEMICAL CERAMIC || potttion. present salary 98.000) BW-te25, 


Product Engineering. 


ENGINEERS EXECUTIVE ENGINEER, 10 yrs machine shop 
engineering & supervisory experience to Ass’t 


Manager (550 union employees); 9 yrs in design 
We have openings for several engineers in the fiela. of & stress to Managing Engineer (150) BSME & 


post grad. work; 40 yrs old. PW-7688, Produc 
1 UIPMENT DESIGN 
EQUIPMENT DEVELOPMENT EQUIPMENT MAINTENANCE CHICAGO AREA SALES AGENEY 


We also have an opening for an engineer with experience in press-forming of lerge Now organizing, desires a top quality line of in- 
giass items to organize and supervise a small engineering section. Work is of a Process dustrial parts: machine parts, fasteners, springs, 
control and development nature reporting to the Engineering Superintendent of the main bearings, die castings, permanent mold castings, 
plant of this expanding division of a major glass manufacturing company. powder metal or plastic parts. 


DIESEL AND DUAL FUEL ENGINES e DIESEL LOCOMOTIVES @ RAIL CARS @ ELECTRICAL MACHINERY 
@ PUMPS @ SCALES e HOME WATER SERVICE EQUIPMENT @ FARM MACHINERY @ MAGNETOS 








There are excellent possibilities for advancement in our engineering and manufacturing Have an unequalled background to assure you the 
operations for engineers with initiative and ability. All travel-, living-, and moving most desirable accounts 
expenses for yourself and family during relocation in central Ohio will be paid for 
by our company. 


and maximum results 
from this area: dearees in Mechanical Engineering, 
a sound knowledge of industrial products and their 
Your reply will be treated confidentially and should cover experience, education, salary application, and a long and successful record in 
requirements and general personal statistics. engineering and sales. 


Our engineers and engineering supervisors know of this advertisement. Reply to Qualified to do a complete and successful market- 


ing job. 
P-7547, PRODUCT ENGINEERING 


oy A RA-7437, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 330 W. 42 St., New York 36, N. Y. 














MECHANICAL ENGINEER 
institute of Technology's Digital 

Computer Laboratory needs a'mechantcal onnee DESIGNER ENGINEERING AND SALES 
} —a- 4 “ceulpment or “clectre-meohanionl tn Experienced, for production equipm REPRESENTATIVES AVAILABLE 
cruments, omreten a e = , ~ ue ee and plant layout work. Paper Cc Coat. Sstabttebed ervanization desires to represent addi- 
peed al co - 
a with candidate's experience. For fur- lant. Send resume and full details to oad Dishiat of Gane Se Dataas, Virginia, 
ther information write: REMINGTON RAND 


RA-7652, Product Engi i 
R A mee RY, M. tS T. gineering 
aPiGiTAL Compute L 4 aren, a, P. O. Box Newton, N. J. 330 W. 42 St., New York 36, N. Y 
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SEARCHLIGHT SECTION 





The University of Chicago 
CHICAGO MIDWAY LABORATORIES 


MECHANICAL ENGINEERS 


AIRCRAFT ARMAMENT 


The Chicago Midway Laboratories is de- 
veloping airborne armament and weapons 
systems for the USAF. The engineering 
staff requirements of this expanding ac- 
tivity include: 


A CHIEF ENGINEER to assume the 
responsibility for, and guide the 
activities of, a large and diversi- 
fied mechanical engineering pro- 
gram. This will involve working 
in close contact with parallel 
groups in electronics and physics. 


SENIOR ENGINEER to supervise 
the individual projects. EXPERI- 
ENCED MECHANICAL ENGINEERS 
and RECENT GRADUATES to com- 
plete the stoff. 


Experience in aeronautics or ordnance is 
desirable although not essential; but chief 
requirement is for mechanical engineer- 
ing and design 


The project is located on the campus in a 
completely modern laboratory and shop 
facility. Salaries are comparable to those 
of industry and there are additional bene- 
fits such as liberal vacations, congenial 
and competent colleagues, and the close 
association with an outstanding academic 
institution. U. S. citizenship required. 


Scientific Personnel Office 


CHICAGO MIDWAY LABORATORIES 
6040 South Greenwood Avenue 
Chicago 37, Illinois 








We desire personnel of the highest caliber—experienced in the 
field of airborne automatic electro-mechanical control equipment. 








ENGINEERS 


MECHANICAL DESIGN 
ELECTRONIC 
SERVO 


DESIGNERS-LAYOUT MEN 


ELECTRONIC 
MECHANICAL 


This work deals with the manufacture and development 
of highly complex equipment of the most advanced type 
in a new and expanding division of an established firm 
with 20 years of successful experience in the precision 


instrument field. 


We cite a few of the good reasons why you might like 
to join our organization . . 


SALARY increases are based on merit 
and initiative—two weeks VACATION, 
HOSPITALIZATION BENEFITS, GM's 
own INSURANCE PLAN—POSITIONS 
ARE PERMANENT due to long range 
manufacturing and developing pro- 
grams—EXPENSES incident to inter- 
views and moving all absorbed by 
company—HOUSING and LIVING 
CONDITIONS among the best and fin- 
est of any along Lake Michigan. 


@ We have a Junior Engineering Trainin 
Program of one year for inex | 
engineering graduates. Opportunity to be- 
come acquainted with all phases of 
industry. 


@ For the convenience and direct use of 
engineers in our Engineering Department, 
we have our own model shop where high- 
est skilled mechanics are employed. 


@ Educational opportunities for advanced 
degrees available at U. of W., M uette. 
Technical engineering offered at wau- 
kee Vocational School. 


- all inquiries answered — write or apply . . . 
*% AC SPARK PLUG DIVISION 


GENERAL Motors CORPORATION 


1925 E. KENILWORTH PL. 


MILWAUKEE 2, WIS. 











Cessna 


ENGINEERING 
OPPORTUNITIES 


with world’s leading producer 
of light commercial airplanes 


for 


e DESIGN ENGINEERS 
e DESIGN DRAFTSMEN 
e RESEARCH ENGINEERS 


Send Resume To 


CESSNA AIRCRAFT CO. 
ENGINEERING PERSONNEL 
WICHITA, KANSAS 





MECHANICAL ENGINEER 
PRODUCT DEVELOPMENT 


To assist in product development and laboratory testing. Will be expected to 
lead a small group whose sole duties will be the development of new products 


of a mechanical nature. 


Applicants should be mechanical engineering graduates, with primcry experi- 
ence in the iron and stee] manufacturing industry. Two to four years —. 


ship in shop work and drafting required. Should have general know 
mechanical design and mechanical laboratory practice. 


edge of 
perience in a major 


capacity in product development projects essential. 


The company manufactures essential equipment for public utilities, industries, 
transportation and government agencies. Basic operations include manual are 
and flash welding, hydraulic and crank press work, forging and machining. 
Long range expansion program will provide additional manufacturing facilities 
for present products and those in the development stage. Applicants should 
submit complete resumes, including salary requirements. All replies wil be 


held confidential. 


P-7598, Product Engineering 


330 W. 42 St., 


New York 36, N. ¥ 














ENGINEERS AND DESIGNERS 


With creative ability and a sincere interest in stable 
employment wanted by a medium size well-known 
machine tool company. Openings exist in research, 
machine design and equipment design divisions due 
te present and projected design of new products. 
Applicants with working knowledge of machine 
hydraulics, servo-mechanisms and electrical com- 
ponents desired. Company is located in a pleasant, 
progressive New England village having good recre- 
ational facilities. modern schools, hospital, ete. 
Excellent working conditions and congenial atmos- 
phere. Send resume to 


P-7599, Product Engineering 
330 W. 42 St.. New York 36, N. Y¥ 








MECHANICAL ENGINEERS 


h i 


We are looking for g 

with experience in design of castings, 
gearing, and welded assemblies to work 
in the development of lubricated plug 
valves. Positions are of permanent nature 
for qualified people. Advance opportunities 
are good. Write, giving full details, in- 
cluding education and experience to: 


INDUSTRIAL RELATIONS DEPARTMENT 


ROCKWELL MANUFACTURING COMPANY 


P. O. BOX 151 BARBERTON, OHIO 
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Methods, 


Process Engineers 


Interested in a 
man-sized job? 


If you're an experienced engineer 
who's looking for a man-sized job, 
investigate the challenging open- 
ings now availiable at Honeywell. 
The prime force behind the 20th 
century industrial revolution is 
automatic control. Here at Honey- 
well it’s meant that we have been, 
and will continue to be, faced with 
an ever greater production job. 
That's why we have a real need for 
“engineers of production.” 


Duties of the jobs. Figure ways 
to make quality products at mini- 
mum cost. Supervise the tooling, 
processing and planning necessary 
to transform blueprints into fin- 
ished products. 


Requirements. B.S. or M.S. in 
Mechanical, Electrical, Industrial 
or Chemical Engineering. 


Atmosphere. A company which 
is growing rapidly, steadily and 
soundly. 


Openings. In Minneapolis and 


Philadelphia. 


For details write Mr. Ross Wagner, 
Personnel Dept., PE-5-86. Honey- 
well, Minneapolis 8, Minnesota. 
And be sure to ask for our new 
book, “Emphasis on Research.” 


Honeywell 


PROFESSIONAL 
SERVICES 











GEORGE H. KENDALL 


Consulting Mechanical Engineers 
Methods Studies: Process or 

Redesign Existing Products for ¢ 
Trouble Shooting Productio 
Specialist 
New Developme 

New Products & *rocess Engineering Studies 
P. 0. Box (E 92 rel. Darien 5-1504 
Noroton Heights Offices Darien, Connecticut 








NEW YORK 
TESTING LABORATORIES. INC. 


CHEMICAL, MECHANICAL, ELECTRICAL 
VETALLURGICAL ENGINEERS 
ANALYTICAL CHEMISTS, PHYSICISTS, X-RAY 
Analysis, Tests of all Materials and Products, Plant 
and Field Services in Speci Measurements of 
Stress, Sound, Vibration and other. Consultants in 
Litigation and Process Engineering and Design 
t . = 


80 Washington 8S New York City 6, N 








SKINNER, HARLAN AND IRELAND, INC. 
Consulting Engineers 
Specializing in Magnetic Materials and 


Their Application 


Office and Laboratory Indianapolis 7, Indiana 











CONTRACT 
WORK 




















bd me ole) de) bt-Mmer-t-1 eb ale i 
Causing you losses? 


end them— 


specify 


CENTRIFUGAL CASTINGS 


@ Get details — re- 
quest booklet. 
American Non- 
Gran Bronze Co., 
Berwyn, Pa. 





10 to 12 ft. lengths 
ALL METAL 
Also Screw Machine 
Products to Order 


EASTERN 
Machine Screw Corp. 
12-32 Barclay St. 
New Haven, Conn. 


Quick ANSWERS 
to your business 
problems . . . 


LH UNDREDS of business prob- 
lems can be quickly and 
easily solved through the use of 
the Searchlight Section of this or 
other McGraw-Hill publications 


The Searchlight Section is classi- 
fied advertising; you can use it 
at small cost, to announce all 
kinds of business wants of inter- 
est to other men in the fields 
served by these publications. It is 
the accepted meeting place of 
men with business needs and the 
men who can fill those needs. 


When you want additional em- 
ployees or a position, want to 
buy or sell used or surplus equip- 
ment, want products to manufac- 
ture, seek new capital or have 
other business wants—advertise 
them in the Searchlight Section 
for quick, profitable results! 


The 

SEARCHLIGHT 
SECTIONS Clowes 
OF McGRAW-HILL 
PUBLICATIONS 


American Machinist 

Aviation Week 

Business Week 

Bus Transportation 

Chemical Engineering 

Chemical Week 

Coal Age 

Construction Methods & Equipment 
Electrical Construction & Maintenance 
Electrical Merchandising 

Electrical World 

Electronics 

Engineering and Mining Journal 

E. & M. J. Metal & Mineral Markets 
Engineering News-Record 
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a CALL BRANDT! 


PRODUCTS 
ADVERTISED 


In This Issue 


MATERIALS 


Adhesives 50, 

Aluminum Alioys. '20- 21 . 40, 
1ll, 112, 124, 268, 315, 

Beryllium poreds >was 

Bimetai_.. errr 320, : , . 

Brass eeece ° 2 

Brazing Alloys .. ' Pi 

Bronze ... sea 323, 436, ' 

Carbide Alloys : + 4 FORMINGS 

Carbon 


38 88, 3 . 
Carbon Graphite oes .26-27, 71, P ; 2 STAMPINGS 


Chemicals. ‘ 
Copper Alloys ....2, 124, 128, 


Cork Sengeaas sth ‘ " . WELDMENTS 


Felt ‘s : 
Fibre ..331, 447, 
Flux Sie ons eons 
Friction Materials ll, 22-23, 
CORSS wccre .285, 331, 447, 
Graphite : 
Laminated Metals , 124, 
Leather ines ...2nd Cover, 
Light Metals see +. 
Lubricants . ae — 
Magnesium Alloys eee 
Manganese Alloys ... ..124, ; 
Mol num All ° cons - = . 
Nickel "Alloye — 76. 98. / ! A wide variety of industries 
Nylon peanea ss .129, 432, : \ and government agencies call 
aper ae lacie 
Plastics : 143, 88, 301, 314, : on Brandt for the 
29, 331, 
Plastics, Laminated ..301, 383, 


Piatinum Alloys 1 
Powdered Metals .22-23, 26-27, MASS 
72, 323, Re . /" 


Resins 


Rubber & svemenee- Second Cover | \ 
Paws we | 925% PRODUCTION 
398, . 3 
Silicones A <4 
12 


Silver Alloys . 
Stainless Steel . 


346. 409. 2 a of formings, stampings, weldments 
Steel ...232, 239, 317, 339-342, ; and completely fabricated assem- 
Titanium Alloys vers 121 a blies. Brandt specializes in the 
Tool Steel .. ; relief of production headaches! 
Brandt's main plant is located— 

- for your advantage—near steel 
STRUCTURAL PARTS mills and major rail, water and 
339-342, 373, ’ highway transportation facilities 

eat 


Bushings . 
Castings 6, . 
290, 292, 296, 315, 326, 
477, 485, 
Coils 


Die Castings . 
Extrusions 
Forgings 


Metal Powder Parts... 
7a, 72 3. 3 
Plates ......339-342, 463- 
Rods , .359, 
Shapes — 
Sheets 20-21, "339-342, 
398 


Stampings 


l,l eS 
Tubing 20- 2 
239, 266, 293, 339. 342, j 
4 
Weldments .... 20 = a@ SEND FOR THIS HELPFUL 


Wire 339-342, 471, FACILITIES FOLDER 
Contains the answer 


FINISHES to many production problems. 


Galvanizing siabnawene 
Metal Spraying . ‘ '. 


Continued on Page 490) 





CHARLES T. BRANDT, INC. Baltimore 30, Md. 








Product Engineering — May, 1953 





FOR RANGES 


TIMERS 


by 


HAYDON 








FOR REFRIGERATORS 








FOR MANY OTHER APPLIANCES 


The HAYDON Range Timer has many improvements long hoped for in 
the industry. Its unusual simplicity of design assures accurate, depend- 
able performance. It has many features that help make sales—beautiful 
in appearance, it is extremely simple to operate and equally easy to 
read. Grease, dust and other foreign matter cannot mar the clock face 
so it retains its bright, “new” look indefinitely. 


The HAYDON Defrost Timer incorporates both time and thermostatic 
control of defrosting. Thermostat adjustment when required is a simple 
field service operation. This timer is so designed that the differential 
between initiation and termination of defrost can be very closely held. 
It is compact in design, totally enclosed, quiet in operation, will operate 
in any position and incorporates a “fail-safe” feature. 


The HAYDON Clothes Dryer Timer is an efficient basic design that can 
readily be adapted to all requirements. The design emphasis is on 
rugged construction and dependable operation. As in all HAYDON 
Timing Devices, this unit features a fully enclosed motor, with controlled 
lubrication, for operation inyany position. 


Experienced HAYDON Sales Engineers, backed by an organization con- 
centrating its entire facilities on the development and manufacture of 
Timers and Timing Motors, will be glad to help you with your applications. 


"TRADEMARK REG. U. S. PAT. OFF. 





HAYDON Mig. Co., Inc. 


Subsidiary of GENERAL TIME CORP, 


HAYDON 


AT TORRINGTON 





HEADQUARTERS FOR 


TIMING 


3129 ELM STREET 
TORRINGTON, CONNECTICUT 





Index of 


PRODUCTS 
ADVERTISED 


In This Issue 
. 
(Continued from Page 489) 


Paints & Lacquers. ...287, 351 
Plating . ",330, 453, 450 
Rust Proofing . .8, 287, 330, 336 


MECHANICAL PARTS 


Abrasives <aee 

Accumulators 

Adhesives 

Air Motors 

Axles 

Bearings, Ball, Roller & Needle 
4th Cover, 28-29, 52-53, 58, 
80, 100, 142, — 271, 

» By 


ssi. 388, 

Bearings, Sleeve ...26-27, 71, 

381, 388, 390, 455, 

Bellows .... . apna os . 

Belts 22-23, 51, 86-87, 251, 

Bolts, Nuts, Screws & Rivets.. 

42. 56-57, 70, 85, 118-119, 

255, 263, 276, 284, 307, 345, 
364, 384, 388, 432, 


Bearings, “‘Oil- less” 


Blowers . 

Bushings & ‘Gromets... 
Cameras .. 
Carburetors 

Chains 


Clamps . 
Clutches ... 
Collars 
Containers 
Controls ....281, 311, "354, 392, 
Counters - obte 
Couplings, Flexible ee -49, 
Couplings, Hose & Tube..311, 371 
Dampers 2 
Drives .....30-31, 45, 66- 67. 78. zs 
82-83, 378, 430, 456, 4 
333. > 417 
Fasteners ... 4 : » 81 
85. 89. 93, 104, 118-119, 140, 255 
263. 276. 284, 307, 345, 362, 364 
384, 388, 406, aes. 432, 438, 475 
81, 484, 492, 495 
Filters . 265, 362, 424, 444, 457 
Flexible Joints .. 324 
Floats ‘ 334 
Gages & instruments... .261, 4668 
Gears. .6 45. 113, 136, 267, 313, 332 
334, 374, 378, 395, 4046, 420, 427 
448, 454, 461 
Handles 358 
Hose .. 22-23, 138, 311, 
Hydraulic & Pneumatic Equip- 
ment..1, 105, 278, 281, 282, 
311, 395, 328, 353, 354. 362, 
386, 389. 393. 401, 402, 407 
423, 433, 442, 452, 472, 
Insulation 331, 370, 447, 
452, 
Locks, Hinges . 
Lubricating Equipment . +491. 
Materials Handling ace @ 
Motors. Hydraulic : 
Mountings 48.49, 274, 
Name Plates 418, 
Packings, Gaskets & Seals 
2nd Cover, 22-23, 26-27, 32, 
47. 71. 92. 236A, 314, 316, 
371, 379, 388, 394, 397, 


Pins 


Power Units 308, 
Pumps. . 303-306, 312, 325, 
412, 433, 442, 444, 468, 


Regulators 

Rings ....26-27, 71, 93, — 
Rivetina Machines : 
Shafting, Flexible ....344, 480, 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 
= 


Sheaves & /ulleys 
“WSosere ard Gover, O8-a5, 213 CHECK HERE 
122-123, 267, 370, 395, 411, cae 


Spindles ones 34 i 
Springs 413, 445-446, 452, 474, 476 Air Dye Solutions Latex Salt Water 


Sprockets 63, 130-131, 334 Alcohol Edible Oils Mash Shortening 
Strainers . ape Koes Ty ee Ammonia Ethane Methane Sludge 
Testing Equipment. .261, 422, << Beer Fish Oils Milk Soap 


LL sel : Benzol Formaldehyde Molasses Sodium Chloride 
Torque Converters 44 Boiler Feed Water Fresh Water Noptha Solution 
Tractors . 7 Brewer's Mash Gas, Manufactured Nitric Acid Sodium Silicate 
oe =, oe. Butter Gas, Natural Nitrogen Sodium Sulfate 
Universal Jeimts.....336, . Butane Gasoline Oil, Crude Solution 
Valves & Fitiings..1, 253, Cane Syrup Glucose Oil, Refined Starch 

334, oer tee , Calcium Carbonote Give ° deena Sulphuric Acid 
Vibration Dampers .....48-49, Slurry Glycerine . a Sump Water 
Washers .323, 333, 377, 390, Calcium Sulfate Glycols eint F Sweet Water 
Wire cloth vee 43, 302, Slurry Hydrochloric Acid Potassium Hydroxide Tomato Juice 

Casein Solutions Hydrofivoric Acid Propane Varnish 
ELECTRICAL PARTS — une pao gh oe 
cola a c 

Assemblies . ces 459, j an i H 
Brushes ‘venbelly ie CO2Ges Jelly River Water—Dredging = Water (various) 
Coils pt apat pan sh Crude Oil Ketchup Operations Wox 
Connectors . arate te . -288, Dairy Products Lacquer Rosin Whey 
Contacts .....124, 288, 
Controls & Contro! Equipment . 

24-25, 30-31, 55, 60-61. 68-69, 


73-74, 94-95, 99, 257. 297, > os ° . . ° 
307, 310, 337, 349, 375-376, HIS list of fluids will give you a rough idea DIAGRAM OF DARCOVA PUMCUP 
382, 385, 392, ren a ae of the diversity of pumping jobs in which ACTION (greatly exaggerated) 

5 a aricee Darcova Pumcups are responsible for really big 


Savings. 


Counters 
Drives ove . 
Electronic Equipment. 385, 442, 


Extruded Plastics It boils down to the fact that Pumcups all but 
Fans & Blowers ; 399, 


Heating Units eliminate fluid slippage ¢roughout their life span 
Instruments 350, ... and they last many times as long as other pack- 
Insulation . Thi k ‘the d id d. th 
ineulaters ings. Think of the down-time avoided, the pro- 
Lamps 408 duction gains due to prolonged high efficiency, NORMAL: BOTH PUMCUPS 
egnete ete! and the time-and-money-saving reducti RELAXED 
Motors 3rd Cover, 18-19. 24-25 y°s g recuction in 

30-31 68-9, 106, 122-123. 126-127 maintenance! 

134-135 262, 277, 338. 357, 365 : . a 

368, 370, 399, 400, 405, ; 418 Years of application research have gone into 
eee ee ; ’ 478 the development of Pumcups. Made today in 
Thermostats. 190, 267, 380. 388, 479 standard as well as many special compositions 
Pete. See Seas SED, SES , sae and textures for a wide range of temperature and 
Wiring Accessories 459 pressure conditions, they offer you superior cost- - - 


cutting service in virtually avy pumping job, UNDER PRESSURE: PUMCUPS SEAL 
DRAFTING ROOM EQUIPMENT simple or tough! And they're available in diam- AGAINST CYLINDER DESPITE WEAR, 
AND SUPPLIES eters from 1 to 20 inches. MINIMIZING SLIPPAGE 


114-115, 286, 321, 327, 436, 456 SEND FOR FREE BULLETIN 


FABRICATING METHODS Why not weigh ail the facts? Bulletin 4401 cov- 
AND SERVICES ers Darcova Pumcups for 8 pao pumps; 
Bendin 90.91 Bulletin 4502 on Pumcups for air or hydraulic 
Srawinn pha gr abel o mechanisms. Write for yours today. 

Enameling coecscocesce Ge 

Extruding 

Finishing ...20-21 
Forming 20-21, 414, 421, 489 
Gear Cuttin 


: : . 6 
a ee ee DARLING VALVE & MANUFACTURING CO. 
Seaatag®aStaPh Te dae ah: 282 WILLIAMSPORT 38, OA. 
450, 477, 489 


ENGINEERING & 
PRODUCTION SERVICES 


59, 241, 243, 319, 360, 369, ; 
415, 421, 426, 437, 
BOOKS 
64-65, 374, 426 Vv ie 


Product Engineering — May, 1953 














FIRST IN STAINLESS STEEL 
FASTENINGS 


DESIGN ENGINEERS count on 
Anti-Corrosive for fast, dependable 
service when specifying stainless steel 
fastenings. They know that our IN 
STOCK inventory of more than 
8,000 items and sizes is the largest, most 
complete, in the industry. In addition, 
our production capacity is geared to 
produce large or small quantities of 
stainless fastenings, of every size and 
description, faster and more econom- 
ically. 


Write for Catalog 53M today. 


i 














Castleton-on-Hudson 


New York 








INDEX TO 
ADVERTISERS 


This inder te published as @ con- 
venience to the readers. Buery care 
e taken to make it accurate but 
PRODUCT ENGINEERING as- 
sumes no responsibility for errors 


missions 


Accurate Spring Mfg. Co 
Acme Chain Corp 
Acme Tank and Welding Div. 
United Tool and Die Corp... 
Alden Products Co 
Allegheny Ludium Steel Corp.. 
Allen-Bradley Co. 73 
Allied Products Corp 
Allied Research Products 
Allis-Chalmers Mfg. Co 
Allis Co., 
Allmetal Screw Products, Inc.. 
Alloy Precision Castings Co 
Aluminum 
Forgings 
Aluminum Goods Mfg. Co 
Aluminum Industries, 
American Chemical Paint Co.. 
American Hard Rubber Co.... 
American Manganese Bronze 
Co. eves 
American Nickeloid Co. 
American Screw Co.. 
American Smelting & Refining 
Co. 3 
American Steel & ‘Wire Div . 339-342 
American Welding & ete Co. 241 
Amplex Mfg. Co.. a4 381 
Anchor Coupling Co., 371 
Anti-Corrosive Metal Products 
Co. Inc. .. 492 
Armco Steel 232 
Armstrong Cork Co. (Gaskets, 
Packings & Seals) ll, 32 
Armstrong Products Co 460 
Arwood Precision Casting Corp. 485 
Associated Spring Corp . 445-446 
Atlantic Screw Works, inc.... 70 
Austenal Laboratories Inc..... 280 
Automatic Electric Sales Co.. 473 
Automatic Steel Products, Inc. 466B 
Automotive Gear Works, Inc.. 427 
Automotive Rubber Co. Inc... 460 
Avon Tube Div., Higbie Mfg. 
Co. aweeugedh cee aenien 


Barco Mfg. Co 

Barksdale Valve 

Barry Corp. 

Bellows Co. . 

Beryllium Corp 

Bethlehem Steel Co 

Bishop & Co., 
Works 

Blake & Johnson Co. 

Blood Brothers Machine Co. 

Boston Gear Works 

Bower Roller Bearing Co 

Brandt iInc., Charles T 

Bridgeport Brass Co. . 

Bristo! Co. 

Bristol! Motor Div. Vocaline Co. 
of America 

Brown & Sharpe Mfg. Co. 

Bruning Co., Inc., Charlies. . ‘ 

Buffalo Bolt Co. Div. Buffalo 
Eclipse Corp. 

Bunting Brass & Bronze Co. 


Cc. &. M. Co..... 

Cambridge Wire Cloth ‘Co _ 

Camcar Screw & Mfg. Corp. 

Cannon Electric Co. 

Carpenter Steel Co. Alloy Tube 

 —_— 

Central Screw Co 

Century Electric Co 

Chace Co., W. M 

Chain Belt Co 

Chelsea Fan and Blower Co... 

Chemical Corp. 

Chicago Forging & Mfg. Co... 

Chicago Metal Hose Division 

Chicago Rawhide Mfa. Co.2nd Cover 

Chicago Thrift-Etching Corp.. 418 

Chrysler Corp. Industrial En- 
gine Div. ... 

Cincinnati Gear Co 

Cincinnati Industries inc 

Clapp and Poliak 

Clare & Co., C. P 
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INDEX TO 
ADVERTISERS 


Clark Controller Co 
Clark Equipment Co 
Cleveland Cap Screw Co 
Cleveland Worm & Gear Co. 
Climax Molybdenum Co 356 
Columbia-Geneva Steel Div. 339-342 
Commercial Plastics Co.... 406 
Connecticut Hard Rubber Co 414 
Continental Diamond Fibre Co. 301 
Continental , & 
Cornish Wire Co., 

sembly Div 
Coto-Coil Co., Inc 
Crane Co. .. 
Crane Packing Co. 
Cuno Engineering Corp 
Curtis Universal Joint Co 


Darling Valve & Mfg. Co 
Dayton Rubber Co 
Dearborn Glass Co 
DeLaval Steam Turbine Co.303- 506 
Denison Engineering 433 
Dialight Corp. .. 
Diefendorf Gear Corp 
Dodge Mfg. Corp 
Dow Chemica! Co.... 
Dow Corning Corp... 
Drop Forging Association 
DuPont de Nemours & Co., 
Neoprene 
DuPont Se Nemours & Co., 
E. |., Pigments Dept 
DuPont de Nemours & Co., 
E. 1., Plastics 
Durakool, Inc 
Durkee-Atwood Co. 


Eagle Lock Co 

Eastern Air Devices, Inc 

Eastman Kodak Co. Industrial 
Photographic ° 

Eaton Mfg. Co. Foundry Div 

Elastic Stop Nut Corp. of 
America oe« 

Elco Tool & Screw Corp. 

Electrical Engineering & —_. 
Corp. .. 

Electric Auto- ‘Lite Co 

Electro Dynamics Div. General 
Dynamics Corp. 

Electrol, inc. — 

Electrolizing Corp. . 

Emerson Electric Mfg. Co. 

Engineering Research Assoc. 
Inc. 

Euclid Electric & Mfg. 

Evans’ Sons, John 


Fairbanks-Morse Co. 
Fairchild Aircraft Div 
Fairfield Mfg. Co. 
Farrell-Birmingham Co., 
Fasco Industries 
Federal Bearings Co., Inc 
Federal om Corp. 
ment) 
Feiters Co. 
Ferwal, inc. 
Fischer Special 
Flexonics Corp. 
Foote Bros. Gear & Machine 
Corp. Dept. W. 
Ford instrument Co... 
Fulton Syiphon Div., 
shaw-Fulton ee 
Funk Aircraft Co... 


Galland-Henning Mfg. Co 

Garlock Packing Co... 

Garrett Co. inc., George K 

Gast Mfg. Corp 

General Dynamics Corp. 

Genera! Electric Co., Apparatus 
Dept. : . ; 99, 134-135 

General Electric Co. Chemical 
Dept. Silicones ° 

Gerotor May Corp 

Geuder, Paeschke & Frey Co. 
Contract Div. : 

Gits Bros. Mfg. Co. 

Glass Fibers Inc 

Gleason Works 


(Continued on page 494) 
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CAMBRIDGE WIRE 
MESH BELTS 


NORMALIZE 
NITRITING (500° F.) COOLING WAXING 


@ 





























-- 








help spring producer boost output 
350% in 30% less floor space! 


110 old-fashioned hand trucks no longer needed! 15 truck operators freed 
for more productive work! Floor space requirements cut by 30% . Output 
rose from 290,000 pieces in 24 hours to 680,000 pieces in 16 hours, an hourly 
increase of 350% ! 


These were the results of this installation of a 98’ Cambridge wire mesh 
belt in a large spring producing plant. The moving belt gives continuous 
production, eliminates the need for hand trucks in transferring the work 
from one step to the next, assures uniformly processed work. 


Perhaps Cambridge wire mesh belts can help you get similar savings. 
They're available in any metal or alloy, mesh or weave, length or width. 
They can be used under practically any conditions . . . from temperatures 
as high as 2100° F. down to sub-zero, for handling work through simple 
water rinses or highly corrosive acid sprays, for carrying small delicate parts 
or heavy, bulky loads. All-metal belt construction assures long life and 
freedom from damage. Open mesh permits free drainage of process solutions 
or free circulation of process atmospheres. 


WHY NOT CALL IN YOUR CAMBRIDGE FIELD ENGINEER? 
You can rely on his experienced advice to recommend just the right type 
of wire mesh belt for your process. Look under “‘Belting-Mechanical” in 
your classified phone book for the Cambridge office nearest you. 

' Cambridge Duplex Weave, one of the most 


widely used specifications for continuous 
heat treating. 


FREE BELT MANUAL tells how Cambridge belts can BELTS 


be used in your industry. Also includes useful 


j 


data on conveyor design, metallurgical tables and é; 
belt specifications Write for your copy today 


The Cambridge Wire Cloth Co. 


Department P 
Cambridge 5, 
Maryland 
OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


METAL, + SPECIAL 
CONVEYOR? METAL 
BELTS TTT FABRICATIONS 








| INDEX TO 
Pp @y ADVERTISERS 


(Continued from page 493) 





Goodrich Chemical Co., B. F. 
(Hycar) .. : . 
Goodrich Co., B. F. (Rivnut).. 85 
Goodrich Co., - &, Scatng a 
Zipper Div. 
GARLOCK BITAN Leather Cups, GARLOCK CHEVRON GARLOCK GUARDIAN 
Packings and Gaskets Hydraulic Packings Asbestos-metallic Gasket — to Sons, L. Pate oe = 
Great Lakes Screw Corp...... 70 
Greer Hydraulics Inc soe ae 
Gries Reproducer Corp 
Grip Nut Co. 


Hamilton Standard Div. United 
Aircraft Corp. ... 
Handy & Harman. 
Hannifin Corp. . 
Hansen Mfg. Co., 
Harper Co., H. M.. 
Hart Mfg. 
Haydon Co., 
Haydon Mfg. Co., Inc.. 
Haynes Stellite Co., 
Union Carbide & Carbon 
Corp. ; tin ye 
GARLOCK KLOZURE Oil ond GARLOCK LATTICE-BRAID Rod eee > 
Grease Seals for Bearings and Shaft Packings Heli-Coil Corp. 
9 9 Helipot Corp. 
Herbrand Div. of the Bingham- 
Herbrand Corp. 


: 3 
Hoover Ball & Bearing Co 
a [ TA wy * Hoover Co., Kinston-Conley 
Div. .. .18-1 
Houghton ‘é Co., —. F 
a Research & Developing 


| Lab 43 
* Hyatt "Bearings Div. General 
~~ Motors 100 
. 


Hydreco Div. of N. ‘y. ’ Air- 
brake Co. .... 


ov\i~ wale 
RDIAN* 
Imperial Pencil Tracing Cloth 456 


Improved Seamless Wire Co... 374 
Indiana Gear Works, Inc..... 420 


* Indiana Steel Products Ce. .366-367 
KLOZURE aes 
Instrument Specialties Co. Inc. 474 
'tnternational Nickel Co., Inc. 
76, 98 


* International Packings Corp 47 
Irvington Varnish & Insulator 
ae 
Co. deveus Gee 


James Gear & Mfg. Co., D. O.. 267 
Janette Mfg. Co... . 435 
These familiar brand names are registered trade-marks Johne-Manville Corp. a 


Ps . Joh Br Cc ° ‘ 467 
belonging to The Garlock Packing Company. They are Johnson Machine Co. Carlyle 54 
never to be used as generic terms to designate types of de a eee 


products and are properly used only to denote products i Mebe nessa: anscwere JER 
Keuffel & E Cc 114-115 

manufactured by Garlock. Kold-Hold Mfg. Co..... 266 

Koppers Co., Inc. Plastics Div. 


BITAN Leather Packings, CHEVRON Packings, oven @ Bros., inc., L 
GUARDIAN Gaskets, KLOZURE Oil Seals and 


*Trade-Mark ‘rite mani . . Lamb Electric Co . 
LAT rie E-BRAID Packings are all exclusive prod- Lamson & Sessions Co 
Reg. U.S. Pat. Off rare : : aa i Lapeer Mfg. Co...... 
ucts of Garlock’s own factories. So, wherever you see LaSalle Steel Co.. 
Leach Relay Co 
these trade-marks you can be sure that the products Lear, Inc. 
‘ _ ; . ‘ Lebanon Steel Foundry . 
with which they are used are of proper design and are Libbey-Owens-Ford Glass Co. 
; > ° ; mn Fiber Glass Div. 
manufactured to the highest quality standards. They Lincoln Electric Co. : 
. ‘ . Lindberg Ergineering Co. 
will give you long, dependable service. Linear, Inc. ..... :. 397 
* : Link Belt Co..... '. 13, 15, 52.53 
; Link Engineering Co : sag ae 
Braneh Office gs in Principal Cities Logansport Machine Co., Inc.. 402 
: s Long Mfg. Div. of ried Warner 
THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK Corp. . ; : onal 449 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. Lord Mfa. Co 48.4° 
Lovejoy Flexible Coupling Co. 364 
Lubriplate Div. Fiske Bros. 
Refining Co. 


® PACKINGS, GASKETS, OIL SEALS, Lycoming Divisions-Avoo Mis. 


A R LOC K MECHANICAL SEALS, Tee i 
A McGraw-Hill Book Co.. Inc... 


RUBBER EXPANSION JOINTS M-B Products 
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Madison-Kipp Corp. 

Mahon Co., R. C 

Maliory & Co. Inc., P. 

Manhattan Rubber Co 

Markal Co. 

Marsh Co., C. W. 

Marsh instrument “Co 

Marvel Engineering Co.... 

Massachusetts Gear & Tool Co. 374 

Master Electric Co (Speed- 
master) ....3rd Cover 

Mead Specialities Co 407 

Mercury Clutch Div. Automatic 
Stee! Products inc... . 466 

Metais & Cortrols Corp. Gen- 
eral Pilate Div. 

Metals & Controls Corp. Spen- 
cer Thermastat Div 

Metron Instrument Co 


20 
Micre Switch Div. Minneapoile- e 
Honeywell Regulator Co.... 428 
Midland Steel Products Co.... 495 G ro em | 
Midwest Molding & Mfg. Co. .4668 | a a | 


Miller Motor Co 423 
Miniature Precision Bearings 


Inc. ‘ seas 58 
Minneapolis-Honeywelli Regu- 

lator Co. Industria! Div.... 382 
Minnesota Mining & Mfg. Co. 
Misco Precision Casting Co.. 
Monsanto Chemical Co 


Moraine Products Div. General 
Motors Corp. ... os 

Morse Chain Co. 66 

Mt. Vernon Die Casting Corp. 

Mueller Brass Co 268 

Mycalex Corp. of America.... 

National Acme Co 

National Lock Co osaneed 

National Maltleable & Steel 
Casting Co. , ane 

National Motor ‘Bearing Co. 
Inc. . 

National Screw & Mfg. Co. 

National Tube Div o- 

Naugatuck Chemical Div. 
U. S. Rubber Co 

Newark Wire Cloth Co. 

New Departure 
Motors. 

New Hampsh re Ball Bearings 
Inc. ° 

New Jersey Zinc Co 

New York Belting & Packing 
Co. (Gilmer Products)... .86-87 

Nicholson & Co., H 

Norgren Co., C. 


O & S Bearing & Mfg. Co... 

Ohio Gear Co. 

Ohio Seamless Tube Co. 

Ohmite Mfg. Co. 

Orange Roller Bearing Co., Inc. 4483 
Oregon Lumber Co 354 
Ortman Miller Machine Co.282, 387 


Painut Co. 

Parker Appliance Co 335 ope ° . © ° 

Parker-Kalon C 70, 118-119 J g ‘e ; * 

parker Runt” Pree? ce. 3 With Midland Welding Nuts pre-mounted* in 
atton-MacGuyer Co. ° e ° . 

Perking Machine & Gear Co... inaccessible places, there is no need to hold the 
esco Products Co.—Borg ar- ” : 

Pheolt Mig. mon 353 nuts while attaching other parts. 
iladelphia ear orks, Inc. 

Pioneer Pump & Mfg. C | + , ° ° 

Pittsburgh Plate Glass Fibre pi *THIS IS ALL YOU DO — Just insert collar of Midland 

ass iv. 

Plastic Research Products Inc. 322 ‘ i > Wy ist< > Ww 

Plastic Research Products Inc. 322 | Welding Nut in hole for bolt or screw, resistance weld 

Precision. Rubbe~ P 347 the Nut in place, and the Nut is there for the life of the 
Co 236 , , ; 

Product Engineering | 10, 132-133 job. Nuts can be fed automatically to the resistance welder, 

Atreren ol =. Co.... 400 Write for facts about these better connections at less cost. 

Pure Carbon Co 


ee ee The MIDLAND STEEL PRODUCTS COMPANY 
RO Civ. Eesen Wire Corg.. 698 6660 Mt. Elliott Ave. ° Detroit 11, Michigan 


Racine Hydraulics 
chinery Corp. Export Department: 38 Pearl St., New York, N. Y. 


(Continued on page 496) Manufacturers of 


AUTOMOBILE AND AIR AND VACUUM AIR AND ELECTRO-PNEUMATIC 
TRUCK FRAMES POWER BRAKES DOOR CONTROLS 
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ADVERTISERS 


(Continued from page 495) 


Ramsey Chain Co., 
Randall Graphite Bearings, 
Inc. 
Raybestos-Manhattan_ Inc. 22-23 
Reulgment Sales Div. 
Manhattan Rubber Div. 
Packings Div. 
Reeves Pulley Co... 82-83 
Reliance Electric & Engineer. 
ing Co. 389 
Republic Steel ‘Corp. Bolt and 
Nut Div. - pena 2 
Republic Steel ‘Corp. (Steel & 
ubes) o>. 
Resistofiex Corp. 404 
Revere Copper & Brass ‘Inc .2, 59 
Revere Corp. of America. 458 
Reynolds Metals Co.. .102- 103 
Reynolds Metals Co. Parts 
Div. 20 
Reynolds Wire Div. National 
Standard Co. ... 
Rhodes iInc., M. H..... stand: ee 
Rigidized Metals Corp.. : 424 
Robbins & Myers inc 5 '126- 127 
Robertshaw-Fulton Controls 








Co. want ‘ 
Rockford Clutch Div. 
Warner Corp. 
Rockford Screw Products Co 
Rockwood Sorinkler Co. (Bali 
Valve Div.) . 4 
Rochester Products| Div. ’ Gen. 


PUTTING TOGETHER Rover Corp., George © 


Ross Operating Valve Ce. 
Roth Rubber Co 


JIGSAW PUZZLES yo - ro & Ward Bolt P 
Ruthman Machnery Co.. 
CAN BE AN SKF Industries Inc 
Sacks-Barlow Foundries Inc.. 
EXPENSIVE PASTIME! Saginaw ‘Steering Gear 


GMC 
Sanborn Co. 


3 
An i i ; — Sandstee! Spring Div., Sandvik 
7 d that is what s being done THIS IS A WASTEFUL Steel Inc. 4 
wasting productive manpower in time "JIGSAW" FABRICATION Sauereisen Cements Co.... 

° ease 9° 4 different smoll ports Schatz Mfg. C 
consuming “‘jigsaw’’ assembly. Small welded together Schrader’s Sons, 


° . - Scintilla Magreto Div., : ‘Bendix 
fabricated parts can be cast in a single mini 


Corp. Electrica! 
unit with better appearance and less ees’ Mfg. Co 

cost by Sacks-Barlow and Newark — ee eee eee"? 
Malleable. 4 oe Sagetens Gtesk Co., Tyni Switch 
Ask us to go over all of your parts LA Shataprect tas.’.-<.-,. 

and help you eliminate the costly “‘jig- » iain... 
saw” operations. You’re sure to make : Skinner Electric Vales Div. 
worthwhile savings in production costs % Bs Glan Parlaee Gis, Giaah 
with our gray, malleable and ductile ’ ‘ e.g te eye 
iron castings. ‘ ee Southern Friction Materials . 


Southern Screw Co.. 
Southington Hdwe. Mfg. 


Speer Carbon Co 
GREATER PRODUCTION, Sponge Rubber Products Co.. 
Square D Co..... 
: Staedtier Co., J. 
GREATER SAVINGS eee Standard Horse Nail Co...... 
AND THIS is the Standard Pressed Stee! Co... 
THROUGH CASTINGS! some part cost in o single "To Stamping & Perforat- one 
unit .. fora i be 
ducti i # 26%! Star-Kimble Motor Division 
ieee tite % Miehle Printing Press & reed 


Co. 
Sterling Bolt Co. 
—_ Stevens Mfg. Co., 


Stewart Warner Corp. 
(Alemite) 


Stewart Die Casting Div. 
ry Stewart Warner Corp. . 


Stewart Mfg. Corp., F. W 


S " 
FOUNDRIES, INC. ely Me PR 


Stronghold Screw Products, 
NEWARK MALLEABLE IRON WORKS paetece! Wianind iiiens: 

4 Ss Tube C 

357 Wilson Avenue, Newark, N. J. Sweet's Catalog Servies. ee 
Synthane Corp. 











Resident Representatives in 
New York, Philadelphia, Boston, Baltimore and Providence, R. I. 
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Taylor Fibre Co..... 
Taylor-Winfield Corp. 
Technic, Inc. 
Telechron Dept., General 
tric Co. 
Tennessee Coal & Iron Div..339-342 
Thiokol Corp. 403 
Thomas Fiexible Coupling Co. 332 
Thompson Products Inc. ...... 253 
Timken Roller Bearing Co. 
(industrial) 4th Cover 
Timken Roller Bearing Co. 
(Steei & Tubes) 
Tinnerman Products 
Titchener & Co., E. H 
Tomkins-Johnson Co. 
Torrington Co. (Needle Bear- 
ing) 
Troste! Packings Ltd., 
Tuthill Pump Co 
Twin Disc Clutch Co 


@ In design 


Union Carbide & Carbon Corp. : > rod ion 
Haynes Stellite Company.... 477 In P uet . 


U. S. Gasket Co 


31 
. Graphite Co @ In assembly 


91, 
. Steel Export Co @ In operation 


’ . Stee! Supply Co 
Universal Clay Products Co... 
Utica Drop Forge & Tool Corp. 352 


Van Cleef Bros., 
Veeder-Root Inc. 
Vickers inc. . 
Viking Pump Co 
Vulcan Electric Co 


Wagner Electric Corp. 

Waldes-Kohincor Inc. 

Wales-Beech Corp. 

Ward Leonard Electric Co.. 

Waterman Engineering Co..... 

Watertown Mfg. Co 

Wellman Bronze & 

Co. “e 

Western Felt Works.... 

Westinghouse Electric Corp.. 
55 





Wheeier Insulated Wire Co... 
White Dental Mfg. Co., S. S.. 
Wisconsin Moter Corp 
Wollensak Optical Co , 
Wolverine Tube Div., Calumet 
a lle “a FOR REMOTE CONTROL 
Worthington Drive 
mY ao ‘Sarre ree 
rought asher Mfg. Co..... 333 . ° 
Wyman-Gorden Co. .......... 429 S.S. White flexible shafts save parts, because they allow you to 
transmit power or control between any two points without the need 
i Ps 
Yale & Towne Mfg. Co., Stam- a for gears, belts, pulleys, universal joints or rods. They simplify 
Yoder Co. .. design by permitting coupled parts to be mounted where desired 
to secure for greater operating efficiency, easy assembly, convenient 
Zenith : i = imi 
Tanne axe servicing or to conserve space. They reduce assembly costs by elimi- 
nating the need for close tolerance machining, accurate alignment 


and rigid mounting. 





The applications shown above are good examples of the cost-saving 

canratemee aurvenn advantages of S.S.White flexible shafts. What other method of 

SEAR( AG SE ON — . ° ° ° es 
Classified Advertising) driving or controlling this equipment offers the same simplicity 
H. E. Hilty, Mgr and economy ? 


PROFESSIONAL SERVICES.... 488 


EMPLOYMENT 

Positions Vacan .. 486-488 

Positions Wanted.......... 486 Write for the Flexible Shaft Handbook. This 256-page 

ait ae handbook has full details on flexible shaft selection and applica- 

ie tion. if requested on your business letterbead. 

SPECIAL SERVICES tion. Copy sent free if requeste y 

Contract Work.. sheuivine Ae 
One, 


. 

3 THE INDUSTRIAL BIVISION 
Advertisers’ Index starts on 492 DENTAL MFG. CO. Dept.D, 10 East 40th &. 
Product Index starts on... 489 NEW YORK 16, N. ¥. 











Western District Office * Times Building, Long Beach, California 
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Only MERCASTING cas make this as a unit! 


PROBLEM: 


Three expensive machined parts were formerly required 
to get the necessary internal cavities for this valve body. 
Use on an electronic tube evacuator made special 
tolerances necessary. After assembly by welding, 
re-machining, and testing, a large part of the total 
production was rejected for failure to meet the rigid 
specifications of the manufacturer—Distillation Products 
Industries, Division of Eastman Kodak Company, well- 
known producer of high-vacuum equipment. 


SOLUTION: 


DPI brought the problem to Alloy Precision Castings 
Company. Cooperating Alloy foundry engineers and 
metallurgists developed the pictured one-piece, 51/2-lb. 
mercasting of 303 stainless. The “as-cast” piece can be 
held to an average plus or minus .003 inch per inch 
on certain critical dimensions. A comparatively small 
amount of finish machining is needed on valve seats 
and tapped holes. A-6298 


ALLOY PRECISION 


*FROZEN MERCURY INVESTMENT CASTING 


SUMMARY: 


The illustrated mercasting is a better valve body easily 
produced in a more desirable material. Tremendous 
savings are effected through elimination or drastic 
reduction of special tooling, machining, waste material, 
and scrapped production. 

Send prints of your problem parts today. Learn 

how Alloy Precision can save you time and money. 


ALLOY PRECISION CASTINGS COMPANY, DEPT. 8-21 
45th and Hamilton, Cleveland 14, Ohio 


Please RUSH Bulletin 706 describing the 
Mercasting Process. 


NAME 





TITLE — 





COMPANY 
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adiings (rmebary 


EAST 45th ST AND HAMILTON AVE e CLEVELAND 14 OHIO 
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Whenever you select a power unit, don't put a.straight-jacket on your 
ideas . . . consider ALL of the possibilities of modern power drives. 

For example consider the many useful combinations that can be 
secured with the basic Master power units shown below. They're de- 
signed so they can be easily combined together to give you the eth 
horsepower, the RIGHT shaft speed, the RIGHT features in one compact 
unit that you om use RIGHT where you want it. Nowhere else will you 
find power units that are so flexible, so ps relelelolielel( Melle Mimi a) 


- 
a wide range of types and ratings. give 


Master power drives are available in thousands and thousands of Y ri) ur 


explosion proof . . . horizontal or vertical . . . for all phases, voltages brains 


and frequencies . . . in single speed, multi-speed and variable speed 


types . . . with or without flanges or other special features .. . with 5 rs | chance 


types of gear reduction up to 430 to | ratio. . . with electric brakes 


ratings (Ye to 400 HP). . . in open, enclosed, splash proof, fan cooled, 


. . with fluid-drive . . . with mechanical or electronic variable speed 
units .. . and for every type of mounting . . . Master has them all and 
so can be completely impartial in helping you select the one best ’ 


power drive for YOU. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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1/8 TO 400 HORSEPOWER 
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Does 98 operations every 1.1 minutes 
with help of 216 TIMKEN’ bearings 


HIS Natco Holeway Automatic 
po torne machine completes 
98 pan face operations on an engine 
block every 1.1 minutes! Besides 
milling, drilling, trepaning, counter- 
boring, reaming and chamfering, it 
automatically inspects the finished 
block! To insure precision and long 
life, National Automatic Tool Com- 
pany, Inc. mounts the idler shafts and 
spindles on Timken® tapered roller 
bearings, and uses a total of 216 
Timken bearings throughout the 
assembly. 

Because of their tapered construc- 


GREATER LOAD AREA 


Because the load is carried on 
the dine of contact betweea 
rollers and races, Timken bear- 
ings carry greater loads, hold 
shafts in line, wear longer. 

The Timken Roller Bearing 


tion, Timken bearings take radial 
and thrust loads in any combination. 
And line contact between rollers and 
races gives them extra load-carrying 
capacity. Shafts are held in rigid 
alignment. Gears mesh smoothly and 
accurately. 

The true rolling motion and in- 
credibly smooth finish of Timken 
bearings practically eliminates fric- 
tion. They hold shafts and housings 
concentric, making closures more 
effective. Lubrication time and mate- 
rial costs are cut. 

Timken bearings are engineered 


for the job, precision manufactured, 
and made of special analysis Timken 
fine alloy steel. Normally, they last 
the life of the machine. No other bear- 
ing can give you all the advantages 
you get with Timken tapered roller 
bearings. Specify them in the ma- 
chines you build or buy. The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address: “TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


TAN | WZ | WZ 


| PZ! Wie | WLLL 


. 
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INC. mounts the idler shafts and spindles of 
its Holeway Automatic Processing Machine 
on Timken tapered roller bearings to insure 
precision and long life. In all, 216 Timken 
bearings are used throughout the assembly. 


Company is the acknowledged 


leader in: 1. advanced design; 
2. precision manufacturing; 3. 


rigid quality control; 4. special 


analysis steels. 





MOT JUST A BALL _ NOT JUST A ROLLER 


THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL — AND THRUST 


TIMKEN 


TAPERED ROLLER BEARINGS 


LOADS OR ANY COMBINATION 





